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transit, and charters therefor were now granted. Among | ly being extended, and have been proved, by years of expe- 


We give below engravings illustrative of the elevated and | these grants was that for an underground railway, directly | rience, to furnish the only positive means of fast city travel 
of the underground systems of city travel. The former, | beneath Broadway, the finest street in the world and (by | worthy ef the name of rapid transit. 
under the auspices of the New York Elevated Railway, has/| reason of its large local population, central position, andce-| Another of the charters granted was for the existing 
lately been extended, and is now running in this city, with | lebrity) regarded by many as the best of all railway routes. | Fourth Avenue Underground Railway,'details of which were 
a single track, on Greenwich street and Ninth avenue, from | One of our engravings illustrates the character of the sta-| fully illustrated in our paper a few months ago. This great 
the Battery to Central Park, a distance of five miles, being! tions designed for this railway. The street pavement is to! work was completed last year at a cost of six millions of 


the first considerable portion 
of any purely Socal line for 
rapid transit that has, up to 
the present time, been con- 
structed in this city. We 
also present, on other pages, 
sectional views of this work, 
together with other draw- 
ings pertaining to the above 
subject matter. 

The question of rapid tran- 
sit in New York has for a 
long period perplexed our 
citizens, has had a curious 
history, and is finally near- 
ing a curious solution. Pub- 
lic opinion as to the particu- 
lar system or form of tran- 
sit best suited to meet the 
wants of our community 
has, from time to time, 
greatly varied. Twenty-five 
years ago the elevated rail- 
way plan was chiefly favored. 
That was a time when money 
was scarce ; people felt poor, 
and wanted a cheap form of 
railway, quickly built. Vari- 
ous forms of these structures 
were engraved and discussed 
in the ScrENTIFIC AMERI- 
CAN at that period, but none 
were adopted. 


dollars, of which three mij- 
lions or more were furnished 
from the city treasury. The 
line extends northerly from 
42d street to Harlem river, 
a distance of four milesand 
ahalf. Over the four tracks 
of this underground railway 
the immense traffic of the 
New York Central and Hud- 
son River Railway, the New 
York and Harlem, and the 
New York, New Haven, and 
Hartford, and their many 
branches is now conducted 
with such regularity,safety, 
and comparative silence that 
the fact of the working of 
these roads within the heart 
of the city is almost forget- 
ten by the majority of peo- 
ple. When these roads were 
worked above ground, the 
columns of our local news 
papers contained {frequent 
and bitter complaints 
against them. 

The financial revulsion of 
1878, the efiects of which 
still prevail, made our citi- 

® ; zens again feel poor, and 


revived the cry for cheaper 
GENERAL DESIGN FOR STATIONS—BROADWAY UNDERGROUND RAILWAY. vlads of tenet: Sadie die- 


As the times improved and money became more plentiful, | be supported upon iron girders and ornamental columns, | vated system. Last year the legislature created a board of 
the underground railway, with its solid tracks, superior| with masonry arches between the beams. The entire line of | five commissioners to determine routes and authorize certain 
speed, and unlimited scope for public accommodation, be- | works, from the Battery to Central Park and Grand Central | lines of these bridges, if they thought best. They have te- 
came the favorite, and the bare suggestion of filling our | Depot, is designed to be of the most substantial and enduring | portedin favor of them; their report is now before the 
streets with elevated railways was hooted at and set aside. | character. The general plan of the works will be similar to | courts, and will, it is expected, soon be confirmed ; in which 

Underground roads were, by the press and engineers, | the underground railways of London, which now ramify in| case our citizens will probably have an extended experience 


declared to be the only proper and adequate means for rapid | all directions throughout that great metropolis, are constant- 


(Continued on page 214.) 


NEW YORK ELEVATED RAILWAY-SINGLE TRACK-—GREENWICH STREET AND NINTH AVENUE, NEW YORK, 
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Milking Cows. 


The milk of cows soon after they have calved contains 
more butter, and is much more easily churned. than it is 
afterwards. About five months after calving the milk un- 
dergoes a change, and tke cream is not only less in quantity, 
but the butter globules are smaller. The reason why milk 
froths in churns is that, when it sours, alcohol is formed by 
the decomposition of the sugar of milk, and this causes the 
milk,when shaken or beaten, to foam or froth. If this froth 
exists to a large extent, butter will not come, and the milk is 
uselees for churning purposes. The longer s cow is milked 


after calving, the less is the yield of butter, and the less 
nourishment js there contained ip her milk.—Land and 
Water. 





12 | live on the lakes, 
= t protection from the wild beasts and wicked people. There 

are wolves, bears, and horrible lions. Then come the Swet- 
1| sar (Swiss), the nearest to the frontiers of the distant Kreka- 


2 
216 
- 31} | and prepared with 


Scientific American. 
A “BIT OF ANCIENT TRAVEL. 

In our description of the Oera Linda alphabet (page 195 
of our last issue),mention was made of the circumstance that 
among the many internal evidences of the genuineness of 
the Oera Linda manuscript was an account of a visit to the 
pile dwellers of the Alpine lakes, which could not have 
been written by any one in recent times. It is certain that 
the manuscript has been in the Oera Linda family for several 
generations, and equally certain that previous to 1853, when 
the first remains of pile dwellings were accidentally discov- 
ered, the existence of a people living in that way had been for- 
gotten for a period of two thousand years. It rests with 
those who question the antiquity of the record to show how 
the following narrative, not to mention others, could have 
been invented at any time since the extermination of the 
lake men and the destruction of their remarkable settle- 
ments, of which the historians of Southern Europe make no 
mention. 

The first and most ancient account of the pile dwellers is 
also the most complete and circumstantial. It occurs in the 
story of Apollonia, chief priestess or burgtmaagd of a place 
called Lindasburgt, which she describes at length, furnish- 
ing a remarkable picture of a civilization in Earope more an- 
cient than that of Greece. Her visit to the pile dwellers was 
made about the middle of the sixth century before the birth 
of Christ. It was the rule among the ancient Frisians that, 
before a burgtmaagd could enter upon the duties of the of- 
fice to which she had been elected, she must travel for a 
year. Upon her devolved the responsibility of teaching the 
maidens how to set to work when they went among the peo- 
ple, and naturally it was essential that she should be well 
acquainted with the country. It was during her tour of obser- 
vation that Apollonia visited the pile dwellers. 

‘*My journey,” she writes, ‘‘was along the Rhine, on 
this side going up and on the other down. The higher I 


a went, the poorer the people seemed to be. Everywhere 
a about the Rhine the people dug holes, and the sand that 
‘31 was got out was poured with water over fleeces to get the 
2) gold; but the girls did not wear golden crowns of it. Form- 


erly they were more numerous ; but since we lost Schoonland 


4] (Scandinavia) they have gone up the mountains. There they 


dig ore and make iron. Above the Rhine, among the moun- 
tains, I have seen Marsaten. The Marsaten are people who 
Their houses are built upon piles, for 


landers (Italian and Greeks), the followers of Kalta (Kelts), 


3 
219} and the savage Twiskar (Germans), all greedy for robbery 


and booty. The Marsaten gain their livelihood by fishing 
and hunting. The skins are sewn together by the women, 
bark. The small skins are as soft 
burgtmaagd at Fryasburgt (Frei- 


asa woman's skin. 


21 
28 | burg) told us that they-were good, simple people; but if I 
210 | had not heard her speak of them first, I should have thought 
18 they were not Frya’s people (that is, white men), they looked 
| 80 impudent. Their wool and herbs are bought by the Rhine 


people and taken to foreign countries by the ship captains. 
Along the other side of the Rhine, it was just the same as at 
Lydasburgt (Leyden). There was a great river or lake, and 
upon this lake also there were people living upon piles. 
But they were not Frya’s people: they were black and brown 
men who had been employed as rowers to bring home the 
men who had been making foreign voyages, and they had to 


Steam | stay there till the fleet came home.” 


About two centuries and a half after Apollonia’s visit, her 
descendant, Koneréd, added to the family record a history 
of Friso and his son Adel, in which another visit to the pile 
dwellers is mentioned. Hitherto Friso has been supposed to 
have been the founder of the Frisian race; but it appears 
that he only brought back to the ancient home of his family 
a colony of Frieslanders whose ancestors had traveled to the 
Far East about sixteen centuries before Christ,at a time when 
there was unbroken water communication between the Med- 
iterranean and the Red Seas. The subsequent closing of the 
channel by an uplifting of the present isthmus during an 
earthquake is graphically described in the writings of 
Adela, Friso had been in the service of Alexander the 
Great, having built the conqueror’s fleet on the Indus and 
brought it, under Nearchus, by way of the Red Sea to the Is 
thmus of Suez, over which the ships were drawn to the 
Mediterranean. He afterwards returned to Friesland with 
his followers, and was elected grevetman of the districts 
round Staveren. 

When Friso’s son Adel had finished his studies at the cit- 
adel of Texland, he was sent to travel through the States, ac- 
companied by his wife Ifkja, a clever Frisian: this some: 
time about the middle of the third century B. C., at which 
time the pile dwellers still inhabited the lakes among the 
mountains. Adel and his wife spent some time among 
them, not without great apprehension, for the plundering 
Twisklanders (Germans) were pressing hard upon them. 
On the return toward the lowlands, four servants of the 
party, who had loitered a little, were set upon and murdered 
by Twisklanders, who are described as banished and fugi- 
tive whites who had taken wives from among the Tartars, 
so called because they made war on everybody. They were 
all horsemen and bloodthirsty robbers, calling themselves 
Frijen or Franken. Hitherto the settlements on the Alpine 
lakes have been known only through their remains. The 
Paeonians, who inhabited Lake Prasias, as described by He- 
rodotus (book V., chapter 16), were undoubtedly a branch of 
the same race; and his account tallies well not only with 
those of Adel and Koneréd Oera Linda, but also with the 
deductions of archeology. Herodotus, however, knew 





nothing of the existence of such a people so far to the west ; 
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Taleuahenite Sins descriptions, by contemporary writers so 
many centuries ago, are as valuable as they are interesting. 

We may add that tribes living in a similar manner have 
been discovered in New Guinea, and very recently (by 
T.ieutenant Cameron) in Central Africa. 





THE NAVAL ENGINEER CORPS. 

Many of our readers may not be aware that the usefulness 
of the United States Naval Academy at Annapolis has within 
the past few years been grestly extended by the addition of a 
thoroughly scientific and practical course of mechanical and 
marine engineering, and that the engineer corps of the navy 
is now mainly recruited from the graduates of the institu. 
tion. The course of study for the cadet engineers comprises 
four academic years, during which time they are thoroughly 
instructed in designing, drawing, fabricating, and operating 
steam machinery, in mathematics, natural philosophy, and 
the English branches. Their physical culture is carefully at- 
tended to, the studies being varied by gymnastic exercises 
and infantry and artillery drills. The rank, pay, and posi- 
tion of the cadet engineers is the same as that of the cadet 
midshipmen, their courses of study being parallel. They 
are, however, appointed in a different manner. The cadet 
midshipmen, as is well known, are appointed on the nomina- 
tion of senators and members of Congress. The cadet en- 
gineers are appointed from those passing the best competi- 
tive examinations. The positions are thus thrown open to 
those who can show themselves to be the best qualified to 
fill them, which is just as it should be. 

Twonty-five appointments are allowed by law each year, 
and they are made in September, at the commencement of 
the academic year. The examination for entrance begins on 
September 5 next; and those wishing permits to be examined 
should apply soon tothe Secretary of the Navy or the en- 
gineer in chief, by mail, for blank applications and pam- 
phiets, containing full particulars as to the qualifications of 
candidates and the nature of the examination they are re- 
quired to pass. Candidates must be from 16 to 20 years of 
age, and must have a fair education. They must send tothe 
navy department, with their applications, certificates as to 
their good health and character, the dates of their birth, and 
information as to the educational advantages hitherto en- 
joyed. Candidates who receive permission must go to Anna- 
polis at their own expense, and, if successful, must furnish 
themselves with an outfit of uniforms, clothing, and books. 
at a cost of $230. After admission to the Academy, the sal- 
ary of the cadet is sufficient for all his necessary expenses, 
and he will receive from the government a thorough educa- 
tion at aninstitution which the last report of the Secretary 
of the Navy declares to be a ‘‘school of mechanical and 
marine engineering second to none in the world;” and on 
finally graduating he will be commissioned an assistant 
engineer in the navy. 


THE SCIENCE OF CURRENCY. 

A proposition has been sent to the Committee on Banking 
and Currency of the House of Representatives, suggesting 
that a committee of scientific experts be appointed, to en- 
quire whether there is any science of money and currency, 
and if they find there is, to express the laws briefly and 
clearly ; but if it shall appear that no such science is known, 
they shall endeavor to ‘‘ evolve, discover, or create” such a 
science. Probably this plan will excite a general smile, for 
it is very hard to find a person who does not think that he 
knows all about such matters, and is only surprised that 
there are so many foolish people who will not agree with 
him. In spite of all this, however, it is impossible to resist 
the conviction that we are continually approaching the time 
when the affairs of this world will be conducted on scientific, 
that is,on common sense,principles, A good many persons are 
accustomed to think of scientists as theoretical dreamers, 
whose labors are of little or no practical importance; but no 
idea could be farther from the truth. A scientific man is 
one who is endeavoring to discover Nature’s laws,and publish 
them for the guidance of mankind. The scientists hows us how 
to make the most of the resources placed at our disposal,how 
to increase the yield of our land, to reclaim deserts, to har- 
ness the physical forces, to avoid disease, to live more com- 
fortably and securely. 

In this country, we find ourselves at the present time in 
the hight of a conflict relating tothe currency, and it seems 
to be entirely overlooked that the elaborate argumenst pro 
and con lack even the merit of originality, as they have been 
uttered scores of times in bygone years, and can be exhumed 
from the literature and official records of foreign countries. 
This sort of repetition becomes monotonous, after while, 
to say nothing of the disastrous effects of an unsettled policy 
on the business interests of acountry. Now that demagogues 
have had their say, it is time to call for the views of Science ; 
and we hope the proposition will receive due consideration. 








nn A 
MILK AND ITS ADULTERATION. 

When doctors.disagree, who shall decide? New York city 
has been greatly exercised lately by a renewal of the discus- 
sion about the methods of detecting the fraudulent adulte- 
ration of milk. It was long since settled that water was the 
only substance employed for adulterating milk, and the ques- 
tion is narrowed down to the determination of the quantity 
of water added to this popular beverage. Dr. C. F. Chandler 
has appeared as the champion of the much abused lactome- 
ter, and Dr. R. O, Doremus as its chief opponent. The courts 
lean first one way and then the other. and the public are left 
as much in the fog as ever. 

The question excites much interest, although, aside from 
its moral and economical aspect, it really does not deserve 
much attention Of course such @ systemetic course of 
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fraud as that which takes $4,000,000 per annum from honest 
citizens to pay for water mixed with milk, should not be to- 
jerated. Yetif the milkmen will put clean pure water in 
their milk, we suffer no injury except to our pockets. In 
truth the excess of water is the least disagreeable distinc- 
tion between the milk delivered at our doors and that en- 
joyed by the rural swain. The hot jolt over stony roads, ex- 
posed to the sun’s direct rays, as it wends its way to the sta- 
tion, where it waits a few hours for the night milk train, to 
say nothing of the trip on the rail, enable it to reach us just 
before it begins to sour, but in a fit state to undergo that 
change at once on taking it from the ice box. It has spent 
from 12 to 18 hours in a can none too clean at the start, and 
soon begins to reproduce for us the well known odor of a 
dirty milk can. The empty can is returned unwashed on the 
following day to the honest farmer, whose industrious wife 
finds it impossible, by careful scalding and scouring, to make 
it perfectly clean and sweet before it must start off again, 
and probably consolos herself with the thought that it is 
“good enough for New Yorkers.” ‘To our minds and pa- 
lates, the Slth and stench introduced into it in other ways, 
including the food of the cow, etc., are far more objectiona. 
ble and dangerous than the water about which so much stir 
is being made just now. There isa simple mode of escape 
from all these by the practice of a little self-denial, by 
learning to drink black coffee and clear tea. Or, if this task 
prove too difficult, three or four condensed milk companies 
stand ready to furnish us and our babies with a pure article 
of acknowledged healthfulness. 
But what are the difficulties in the way of detecting wa- 
tered milk? Milk is itself a dilute aqueous solution of milk 
sugar, caseine, and small quantities of mineral salts, and 
holds in suspension a quantity of fat ina fine state of divi- 
sion. Its composition, when taken from the cow, varies con- 





siderably, being richer in the morning than at night, that 
which is drawn last from the udder, called strippings, being 


richer than that drawn previously. The same cow yields 
richer milk when well fed than when poorly fed; and town- 
fed milk differs from country-fed milk. Itis likewise affected 
by the age of the calf, breed of the cow, etc. The amount 
of water in unadulterated milk varies from 81°47 to 90°7 
per cent, the average according to Letheby being 86:0 per 
cent. The amount of fat or butter globules varies even 
more, ranging from 1°79 to 9°88 per cent, both of these fig- 
ures representing extreme and very uncommon cases. Case- 
ine varies less, from 2°43 to 5:37; sugar, from 3°29 to 6°56; 
salts, 0°50 to 1°15. Twoof the leading English chemists put 
the average composition of pure milk as follows: 


Letheby. Wanklyn. 
Town. Country. 
Re aad eetoe Pe . 86°00 85.94 87°55 
ee eee i yO DS eee el TPT pe 390 4°00 3°08 
Gi ince ticcdceneniode cieneve 410 5°02 4°04 
Milk sugar 5°20 4°31 4°62 
BERcces » 0°80 O73 O71 
100°00 100°00 100°00 


It will be evident that, if a complete analysis of a given 
sample of milk be made, it will tell us neither how much 
water has been added nor how much cream has been removed. 
The dairyman must have the benefit of the doubt, and the 
law should permit him to furnish as poor milk as the poor- 
est cows will give on fair food, and hence he is permitted 
and encouraged to dilute his best milk down to this stand- 
ard, no matter what method of testing be employed. 

A word about testing milk may not be out of place here. 
The most satisfactory test is, of course, complete chemical 
analysis; but unfortunately, the time required precludes its 
use, except to prove a point already indicated by some more 
rapid method. If it were possible to erect a huge chemical 
laboratory at every railroad depot, and employ an army of 
skilled chemists to analyze a specimen from every can of 
milk, the time required would be such that most of the milk 
would sour before it reached the consumers’ hands. Beside, it 
is probably not the farmers but the middlemen who dilute it. 
The course of analysis is briefly this: A weighed quantity 
of milk isevaporated to dryness on a water bath, dried at 
212°, and weighed ; the loss represents the water, and should 
not exceed 88 percent. This residue is treated with ether 
(which dissolves out the fat), is filtered, the filtrate evapora: 
ted todryness, and weighed; the result equals the butter. 
The total residue, minus the butter, is a tolerably constant 
quantity, and should be about 9 per cent. The caseine in 
cow’s milk (notin breast milk) may be coagulated and de- 
termined thus, and the salts are determined by burning off 
the combustible portion of the solid residue after extracting 
the butter. 

The lactometer, about which we hear so much said, is 
simply a very delicate hydrometer (Fig. 1), so arranged that 
it floats in pure water at the zero point of the scale. The 
depth to which it sinks in milk or other liquid having a spe- 
cific gravity of 1-029 at 60° Fah. is marked 100°. It is not 
claimed for this instrument that it is able to do more than 
show the specific gravity of the liquid. This form of instru- 
ment was devised by Dinocourt, and was employed for a long 
time in Paris and London, where its imperfections and care- 
less use brought severe censure upon it. The difficulty in 
judging of the quality of milk when we know its density 
consists in this : Milk contains two different kinds of ingre- 
dients, salt and sugar, each of which increases its specific 
gravity ; and butter or cream, which lowers its specific gravi- 
'y. Hence the apparent paradox that you may lower the 
Specific gravity of the milk by adding either water or cream, 
and increase its density by removing the cream. Although 
cream is lighter than milk, it is heavier than water ; and hence 
the addition of cream has much less effect than an equal 






§ > ti fi 

cientitic American. 
detect skimmed milk, it does detect the admixture of any 
considerable amount of water. It was necessary to put the 
standard of pure milk as low as that of the poorest pure 
milk to avoid injustice to honest dealers; and for this pur- 
pose many hundred samples of pure milk, direct from the 
cow, were tested, and none being found lower than 1-029, 
this was taken as the 100° mark for pure milk. Milk that 
has a greater density may have been skimmed or even slight- 
ly watered ; if the density is less than that, it is due to one 
of two things, either water or cream has been added; as no 
man will add the latter, it is a safe supposition that it is due 
to the former. Granting the possibility of a farmer or dairy- 
man owning one cow, whose milk is so unusually rich that 
it falls below 100° on account of cream, he is not likely to 
send her milk to market or if he does, when mixed, as it 
must be, with other milk, it will be lifted to the standard at 
least. So that while the lactometer does not decide the ab- 
solute value of the milk, it serves to indicate any considera- 
ble amount of dilution; and whether followed up by a com- 
plete analysis or not, it will not injure the seller, although 
affording partial protection to the buyer. The fact that its 
use by the Board of Health has seriously interfered with the 
dishonest profits of the milkmen is quite evident from their 
vigorous efforts to prevent its use. It is not, however, true, 
as many seem to think, that all milk which stands above 
100° is allowed to pass by the sanitary police. Should the 
milk be wanting in cream, as is easily told by the appearance 
of the lactometer when it is lifted from the milk, a sample 
is taken and carefully analyzed to determine the amount of 
cream removed, a point which, as we have seen, the lactome- 
ter does not settle. Several other tests have been suggested 
for determining the relative value of milk. Each of these is 
open to one of two objections: they either require delicate 
balances and skilled fingers, or give very rough approxima- 
tions. A very simple instrument, which may be used in con- 
nection with a lactometer, is known as the creamometer, Fig. 
2. It is a straight tube, closed at the bottom and graduated 





in hundredths, although the graduation need extend but a 
little way from the top down. The milk is poured in and 
allowed to stand and throw upits cream; the volume is 
then read. Pure milk yields about 10 per cent of cream, but 
is subject to great variation, so that, while this instrument 
determines the richness of the milk with some accuracy, and 
would at once detect skimmed milk, itis unable to decide 
how much water has been added, because unwatered milk 
may still be poor in cream, and watered milk throws up its 
cream more rapidly than pure. John Horsley, F.C.S., mo- 
difies this test as follows: One tablespoonful or half an 
ounce of milk is poured into a tube 11 inches long and 4 of 
an inch in diameter, graduated from 10 inches down into 
hundredths. An equal bulk of ether is next poured in, and 
the tube closed and shaken for five minutes. An equal mea- 
sure of alcohol is then added, and again shaken for another 
five minutes. On placing it upright, the oily matter rises to 
the surface. Each line of oil corresponds to 4°15 grains of 
solid butter, and milk with 10 per cent of cream will show 
two lines of oil, or 8°3 grains for 250 grains of milk. 

Sacc’s method, which is similar to Horsley’s, consists in 
mixing the milk with an equal volume of alcohol (70° Tr.), 
and shaking. In good milk the coagulum should occupy the 
same volume as the milk did. If the coagulam remains sus- 
pended in the liquid instead of rising quickly to the surface, 
it isa proof that water has been added. 

Still another method has been devised, depending on the 
opacity imparted by the butter globules, but space forbids 
our entering into a minute description of it. 

The butter and caseine may best be determined by coagu- 
lating the milk with a few drops of acetic acid, boiling, 
washing the precipitate with water, and finally separating 
the butter with ether, leaving the caseine pure. On evapo- 
rating the ether, the butter extracted by it is Jeft and may 
also be weighed. No chemist would, of coursa, attempt to 
deduce the weight of this coagulum from its byJk, which 





Mount of water; so thst although this Jactometer doss not 





depends entirely on its compactness, and, although ppparent- 
ly simple, is actually p very fallacious test, 








Boussingault has shown (Dingler’s Polytechnisches Journal, 
CCV., 65) that the microscope readily distinguishes good 
milk from skimmed or watered milk; but the microscope, 
like the balance, is a costly piece of apparatus and reliable 
only in skilled hands. 


TO THE FRIENDS AND PATRONS OF THE SCIENTIFIC 
AMERICAN, 

At no period since the commencement of the publication 
of this paper—thirty years ago—has its regular weekly cir- 
culation been so great as it is at present. This fact is grati- 
fying to us, and not less so, we are sure, to our advertising 
patrons. Notwithstanding the hard times, scarcity of mon- 
ey, and depression in most kinds of manufacturing business, 
our old subscribers have never renewed their subscriptions 
more promptly; and never before have so many new names 
been enrolled in our subscription books as have come in since 
the commencement of the new volume. The success of the 
ScIENTIFIC AMERICAN SUPPLEMENT has exceeded our ex- 
pectations; and, although but three months old, it has ob- 
tained, we believe, a larger circulation than that of any sim- 
ilar publication in this country or Europe, while that of the 
regular edition of the ScrENTIFIC AMERICAN is undoubtedly 
greater than the combined circulation of all the papers of its 
kind published both in this country and Europe. 

These papers go into most of the manufacturing establish- 
ments and machine and workshops of this country, and are 
on file in the principal libraries and reading rooms in the 
United States and Europe, thereby affording an unequaled 
medium for manufacturers of all kinds of machinery, and 
vendors of any new mechanical articles, new inventions, pa- 
tents, ete., to advertise their wares. Through no other source 
can they reach the class of persons most likely to become 
their patrons. 

Every established business firm knows the necessity of ad- 
vertising ; thereforea hint to themis not needed. But upon 
persons establishing a new business, or having for sale a 
new article, or wishing to sell a patent, or to find a manufac- 
turer to work it—upon this class we would impress the im- 
portance of advertising; and we believe there is no other 
source from which the advertiser can get as speedy returns 
as from the columns of the SCIENTIFIC AMERICAN and its 
SUPPLEMENT. 

We do not make these suggestions merely to increase our 
advertising patronage, but to direct persons how to increase 
their own business. All who advertise persistently, and 
through such mediums as have the largest circulation among 
the class of persons most likely to be interested in the arti- 
cles offered, advertise judiciously. That the Screnrivic 
AMERICAN and the SUPPLEMENT go into the manufacturing 
establishments, and are taken by persons interested in all 
kinds of engineering and mechanical enterprises, no one will 
deny ; but what the extent of circulation necessary to reach all 
these classes of persons is, few stop to realize, and none but 
the publishers and their advertising patrons, we suppose, care 
much about it. But the latter are interested in this matter; 
and for their information we would state that 47,500 copies 
of the ScreENTIFIC AMERICAN and 15,000 of the ScrentTIFIC 
AMERICAN SUPPLEMENT are printed every week, making a 
total aggregate on both editions of 62,500 copies of each 
issue. Of this large edition, in no single week since the Ist 
of March have we failed to distribute a less quantity than 
60,000 copies to our regular subscribers in this country and 
abroad, through the mails and newsdealers; and we are 
happy to say that the demand increases each successive week. 

We thank our friends and patrons for their liberal en- 
couragement; and we shal] strive to render to all classes of 
them—subscribers, advertisers, and inventors—a full equiv- 
alent for their money. 





i ——————— 
THE FATHER OF WATERS. 

Under this head we recently called attention to the re- 
markable paper of J. B. Eads, C.E., published in the Scr- 
ENTIFIC AMERICAN SUPPLEMENT, No. 11, reviewing the 
labors of the United States Levee Commission, pointing out 
a number of most serious errors, as he conceives, in the con- 
clusions reached by the Commission. The area of reclama- 
tion was given by us at 70,000 square miles, but should have 
been given at 30,000 square miles. The area of the valley 
drained by the Mississippi is estimated to contain an aggre- 
gate of 1,200,000 square miles, and to be capable of support- 
ing a population of over 300,000,000. In our SUPPLEMENT 
for the present week (No. 14) Brevet Brigadier General Abbot 
criticises Engineer Eads’ review,giving diagrams of the sound- 
ings of the river, showing the accumulation of sediment on 
the bottom, resulting from increased river volume, with 
other facts that look difficult of explanation on the theory 
of Captain Eads. The discussion is one of interest and im- 
portance. 





Jay Gould Defeated, 
About a year ago, the then Commissioner of Patents or- 
dered a patent to issue to T. A. Edison and G. B. Prescott, 
for quadruplex telegraph instruments, the latter individual 
being part assignee. Edison sought, by appeal to the Sec. 
retary of Interior, Delano, to set aside the Commissioner’s 
decision and prevent Prescott from obtaining his share in the 
patent, on the pretence that, before selling to Prescott, he had 
sold the invention to certain other parties, who were known 
to be in the interest of the notorious Jay Gould. Delano en- 
tertained the appeal, held the papers, end refused to decide 
the case; subsequently he resigned the office. The new Se- 
cretary of the Interior, the Honorable Z. Chandler, has recently 
decided the matter by dismissing the appeal, which he thinks 
was unauthoriged by law; and he sustains the Patent Office 








in issuing the patent jointly to Messrs. Prescott and Editon, 
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IMPROVED UNIVERSAL EMERY GRINDER. 











Scientific ay merican. 


cannot return. The plate, A, meanwhile regains its normal 
y The machine herewith illustrated cffers an excellent ex- | position, the bait and catch rods slip into place, and the trap 


axople of the rapid progress which is constantly being made | is ready fora new victim. 


in this country, in perfecting and refining the capabilities 
and designs of mechanical inventions. The reader, on turn- 


ence between the old and the new form,the 
first, being excellent in its way but falling 
considerably below the last, both in point 
of advantages and in adaptation of design 
and material to the purposes sought. In 
the present device the standard is of cast 
metal instead of wood, and is arranged to 
receive a orllar which supports the ad- 
justable table, D. By means of the rack 
and pawl mechanism shown,said table may 
be placed at any desired hight. 

The machine is especially suited to per- 
form a large class of work, done by ma- 
chinists, stove fitters, and others, which 
cannot coaveniently be performed on hori- 
sontal apparatus. 

The wheel shaft is mounted in bearings 
in the frame, A, which, by means of a set 
screw passing through a slot, is secured 
toa shank which enters a socket on the 
standard, B. The shank, by loosening the 
set screws which confine it in the socket, 
can be drawn out to tighten the belt which, 
acting on a pulley on the wheel mandrel, 
rotates the wheel; or it can be turned in 
the socket so as to set the latter at any 
angle. By means of the slot and set screw 
in the frame, the wheel can be adjusted 
nearer to or further from the table, as de- 
sired. The mandrel has seve. il inches 
traverse in the frame, so that the pulley 
can be pressed down or lifted up from the 
work by means of the simple lever ar- 
rangement at C. The lever may be set 
and held at any position by means of the 
nut shown, or the former may be counter- 
weighted and operated by a treadle be- 
neath the table. 

In order to grind flat surfaces, the wheel 
is lowered down to them. A conical wheel 
is used for grinding holes in stove plates, 
ete., an aperture being made in the table 
or an auxiliary platform thus provided 
being secured on top of the latter. For 


The apparatus is very simple, and can be cheaply and pro- 
fitably manufactured. The inventor assures us that he has 
ing back to the issue of our journal of last year in which we | used it with remarkable success, ‘‘ one trap,” as he express- 
published engravings of this apparatus, will see the differ- | es it, ‘‘ catching nearly a wash basin full of mice ” in anight. | 





edging plates, the table can be made of 
sufficien* size to sastain the whole weight 
of the plate, so that the attendant can 
bring a more even pressure on the wheel 
with little labor and without danger of in- 
juring it. The wheel can be inclined so as 
to grind bevel edges with readiness; and 
by suitahly formed grinders, moldings can 
easily be ground. 

The wheel may be adjusted to become an ordinary horizontal 
grinder; while the substitution of a wooden pulley for the 


the use of an emery belt. 
The machine is manufactured by the Tanite Company, of 
Stroudsburg, Pa., who may be addressed for further par- 


ticulars. z 


IMPROVED ANIMAL TRAP, 

In the annexed engraving we illustrate a novel and inge- 
nious self-setting trap, which may be used 
for catching any kind of small animal that 
can be lured by bait. It is entirely automa- 
tic in its action, and, it is claimed, will con- 
tinue its operation until the box is filled 
with its captures. A is a metallic plate, 
having flanged edges through which it is 
pivoted by a central pin. At the front end 
of the plate is a rod, B, which connects with 
the vibrating lever, C, to which is suspended 
the gate, D. The inner end of the plate is 
inclosed in the box, a portion of which sup- 
ports the lever, C, as shown. The extremity 
of the box, E, is open and wired, the object 
being to allow the animal to clearly see the 
bait and the light beyond, so as not to arouse 
suspicion. The bait is attached to a curved 
rod, F, fastened to “se side of the box. This 
rod is bent around a catch rod, G, which en- 
gages with the extremity of the plate, A, 
and supports the same, as shown. 

Attracted by the bait, the animal proceeds 
to the rear end of the plate, The instant 
the bait is touched, a very slight movement 
is sufficient to throw the portion of the catch, 
G, which sustains the plate, into a notch in 
the latter, so that the end of the plate is 
free to descend by the weight of the animal. 
As this descent occurs, the opposite end of 
the plate, of course rising, so moves the 








lever, C, as to cause the gate, D, to be lowered, so that any | freshest is, in most parts of our northern and western re-; When over & foot 








SANFORD’S UNIVERSAL EMERY GRINDER. 


It can be made of any desired size and of any material which 
will resist gnawing. For further particulars address the in- 
ventor, Mr. Wm. D. Wrightson, Queeustown, Queen Anne 


emery wheel turns the machine into a handy contrivance for| county, Md. 
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Lawns---How to Make and Keep Them. 
One of the most beautiful features about a country resi- 


dence is a well cultivated and well kept lawn. It is also the 
most difficult spot about a place to keep in order, unless one 
has the facilities for keeping it irrigated; for the very time 
of the year when it is most desired that it should look the 





WERIGHTSON’S ANIMAL TRAP. 
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In preparing ground for lawns, where the expense is not 
of so much consequence as the good results, a good subsoil. 
ing is preferable, because in such soils the roots go down 
deep, and in this way get moisture when the weather is dry. 
Very good lawns can, however, be had by ordinary plowing, 
as for any good crop. It is best, however, to have the ground 














plowed up and leveled a year before the grass is SOWN, or it 

will sink in places, and then the surface be. 
comes uneven. Where the lawn has been 
made in this way, and inequalities of 
the surface exist, earth may be brought in 
the spring, and spread smoothly over the 
lawn, and rolled down firm. The grass will 
grow through this, and make a solid, even 
lawn. 

As soon as the frost is gone, and before 
the ground is hard, the lawn should be 
rolled. From various causes, there is gen- 
erally left an inequality of surface after the 
winter is over, and this the rolling is to re- 
medy. In spite of all the care to keep weeds 
out of lawns, they will often get in, espe- 
cially on lawns that are newly made. The 
best thing is to have the lawn hand-weeded 
for the first few years. Early in the season 
the lawn mower should be set going, but 
experience is against setting the knives too 
low. Close cutting we have found to be an 
injury to the grass. It leaves the roots ex- 
posed, and the sun is apt to dry and kill the 
grass. 

A lawn requires an occasional top dress 
ing of manure; but there is no necessity of 
applying it every year, and it should not be 
used too green. Well rotted stable manure, 
mixed with soil, makes an excellent dress 
ing, and should be spread over the lawn at 
least two or three inches in thickness, early 
in the spring. Some prefer putting it on in 
the fall, and leaving it to protect the roots 
through the winter. There is a diversity of 
opinion as to the useof manure for this par- 
pose, from the fact of its liability to intro- 
duce seeds of weeds, which the use of arti- 
ficial fertilizers obviates ; but we have never 
experienced any ill effect from the use of 
the former. 

The kind of seed to be sown, to make a 
lawn, depends upon the climate, condition 
of the land, and composition of the soil. In 
the Northern States, the English mixed 
lawn grass seed, with an excess of white 
clover and red top, are considerably used ; 
and in the Middle States the Kentucky blue 
grass does well. Red top does the best in 
clayey, and the others in lighter, soils. 
Grasses and clovers are gross feeders, and 
demand good food, else they will not present 
a good appearance. The white daisy will 
often show itself in fields and lawns that are too poor to 
nourish grasses; and to get rid of this pest, it is needful to 
make the soil richer. The truly practical man, says an agri- 
cultural writer, will dress his worn-out grounds with either 
superphosphate of lime or Peruvian guano, or some other 
good fertilizer. They will soon show that the grasses can 
drive out the daisies or mosses, if they are only properly fed. 
A surface dressing of superphosphate of lime will also cause 
an abundant growth of clover, and often it will occur where 
the clover has not before been seen ; and even nitrate of soda 
will give to the new growth a deep richness of color, and 
thicken the turf rapidly. The constant cut- 
ting and carrying away of the grass produces 
exhaustion of the soil, until at length it be- 
comes so poor that the grasses die out in a 
great degree ; and the daisies and mosses take 
their places, until fresh plant food is given, 
and their growth strengthened. There are 
some strong, deep soils upon which time 
seems to make little impression, and no man- 
ure is required ; but they are only the excep- 
tions. 

——__+ee»—____ 
Boxwood Edgings. 

In the spring, move back the soil and gra- 
vel, roll the walks nicely, and they look as 
clean and fresh as if new. Before finishing 
the walks, clip the edgings so as to have 
them only six or eight incheshigh. Treated 
in this way, the top of the edging is some- 
times slightly frosted, but no more is injured 
than is desirable to cut off in clipping. | 
have practised this method, says @ corre- 
spondent in the Practical Farmer, and have 
seen others do the same for two score years, 
and have never seen # failure with it. For 
dividing walks from beds, both in the kitch - 
en and flower garden, no other edging is 25 
good or as lasting as this. It should never 
be allowed to grow more than ten inches 
high, and six inches high and thick is better. 
high and thick, it looks clumsy, injures 











vackward escape of the animal is immediately cut off. The | gions, the driest period of the season. We present herewith the crops near it, takes up too much room, and injures the 
snimal then slides down the smooth surface of the plate (the | some suggestions for the laying out, seeding, and care of a appearance of both walks and beds. 


inclination of which is limited by the piece, H), and is| lawn, the result of our own experience and that of others, 
lsanched into the rear compartment of the trap. Hence he | which we believe will be interesting and useful to a great 
is free to emerge under the swinging door, I, but of course | number of our readers: 





Wax flowers, if left out in the drizzling rain, will be thor- 
oughly cleaned in a short time 
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A NEW AND USEFUL ARCHITECTURAL WORK. 
We have frequently commented upon the strange lack of 
taste which has been manifested all over this country in the 
matter of rural architecture. While villas and other costly 
residences do, it is true, often exhibit grace, beauty, and 
originality in design, the same is far from the case in cot- 
tages and dwellings of medium pretensions; these, like the 
ever-recurring brown stone front houses of the city, are but 
duplicates of a few original types, and one after another is 
constructed by simple modifications of a few plans made by 
the builder, without the aid of the architect. With these 
types, and likewise with their ugliness, every one is famil- 
iar. There is the “‘ gothic” cottage, so called mainly because 
it is irregularly built, and not because gothic style is scrup- 
ulously observed; more homely still is the cubical 
edifice surmounted by a miniature reproduction of 
itself as a cupola; and ugliest of all is the attempted 
copy of the Greek Parthenon, with its huge front 
pillars. For these models, architects are now endea- 
voring to substitute more tasteful structures, and 
at the same time are demonstrating successfully that 
there is room for the exercise of skill and ability in 
designing a simple cottage as well as in planning an 
elaborate villa. To produce designs, however, is one 
matter, and to popularize them is another ; the latter 
involves nothing less than an education of popular 
taste, and at the same time the demonstration to the 
public that it is just as cheap and as economical to 
build a neat, even elegant, house as to construct one 
that is the reverse. These objects have never been 
more successfully pursued than through the publica- 
tion of the many volumes of designs and details by 
the firmof A. J. Bicknell & Co., of 27 Warren street, 
in this city. This concern has now hit upon a new 
way of publishing similar information. Instead of 
a person employing an architect to produce working 
plans and specifications according to a selected de- 
sign, he may procure the original plans and specifi- 
cations reproduced in accurate facsimile, extending 
even to shape and quality of paper. The first set of 
plans just published are of the very neat and pretty 
Swiss cottage represented in Fig. 1 of the annexed 
engravings, the lower floor of which is shown in Fig. 
2. There are six large sheets of drawings, besides the 
specifications. It will be observed that the first story is very 
commodiously arranged. A broad piazza runs nearly the 
whole length of one side. There is a square hall, about 
which the parlor, library, and dining room are grouped. 
The kitchen is in an extension, and thus is separated from 
the other apartments. It is bountifully supplied with closets 
and other conveniences. In the second story are four good 
sized bed rooms, arranged around a central hall, besides a 
large press or store closet, which might well be turned into 
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acommodious bath room. Finally, the attic consists of a 
single large bed room, having windows on all sides. 

The exterior of the building is very tastefully ornamented 
in rustic style, with woodwork trimmings, the whole pre- 
senting a neat and handsome appearance. The idea of print- 
ing these designs and specifications is a good one, and un 
a others will be forthcoming from the same pub- 

ers, 
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Artificial Ice for Skating Binks. 

Asphalt, pine flooring, patent ice, and all other substitutes 
for the real thing in skating rinks must give way before the 
newly invented ice rink of Professor John Gamgee, of Lon- 
don, England, if all be true that is said about it. He is de 
clared to have succeeded in his attempts to manufacture by 
artificial means a perfect sheet of ice, which can be main- 
tained constantly so as to bear skaters all day and all night 
long, if necessary. The ice is produced from below by a re- 
frigerating machine, and the members of the London 
Club who have skated on the rink already formed pronounce 
it to be the hardest and best they have ever tried. A very 
extensive rink can be maintained, it is alleged, with a con- 
sumption of about 56 lbs. of coal per hour. It is claimed for 
the ice produced by this method that it has no tendency to 
Produce cold injurious to the feet ; but it dries the warm air 
above, without producing an unpleasant or even an appreci- 
able sensation of cold. Weare curious, says the Building 
News, to see how the patentees of the roller skates will wel- 


Scientific American. 
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Sold Scientists. 

Quite a number of scientific gentlemen in Washington 
were lately very much exercised over the supposed discovery 
of a human skull, exhumed from the limestone rock which 
formed a quarry for buildiag stones in the Osage Indian Re- 
servation in Kansas, The object was firmly imbedded in the 
stone, many feet below the surface of the ground. Of course 
such a discovery would be of immense importance,as setting 
the antiquity of the race still further back than is now be- 
lieved to be the fact ; and when a clergyman from the nearest 
mission pronounced the round smooth occiput to be a genuine 
skull,the scientists in Kansas promptly shipped it to another 
scientist in Washington, and he confirmed the opinion. 

After the skull had been viewed and commented upon in the 
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ORNAMENTAL COTTAGE. 


suggested sending it to Professor Meek, of the Smithsonian 
Institution, Washington. That gentleman quietly pointed 
out that the sutures visible did not at all resemble those of 


genus goniatites,a large one of its kind and probably the big- 
gest ever found. It is supposed that thereupon several valua- 
ble monographs, ‘‘on a human skull from the limestone for- 
mation of Kansas,” were consigned to various waste baskets. 





MARKERUD’S WAGON BRAKE. 

The novel wagon brake illustrated herewith is automatic 
in its action, and is applied with great force to the wheels 
through the pushing back of the team upon the pole. Need- 
ing no attention from the driver, it is always ready for ope- 
ration, while the brake shoes are so constructed as to be 
readily thrown out of use whenever required. 

The rear end of the pole is crotched, and in the arms thus 
formed are long slots, through which passes the fastening 
pivot. To the extremities of the arms are attached rods, A, 
which, by screws and nuts, are connected with the curved 
crossed bars, B. The latter are pivoted, as shown, to the 
running gear, and carry on their extremities the brake shoes, 
which are shaped as shown in Fig. 2. The slot through 
which the pivots of said shoes pass is not symmetrically dis- 
posed, but is placed eccentrically, so as to keep the shoe, 
when reversed, clear of the wheel. 

When a strain is brought upon the pole by the pulling re- 
sistance of the wagon, the forward ends of the bars, B, are 
drawn together, and cousequently the shoes are held away 





from the wheels. As soon, however, as the pole is pushed 
rearward, then the ends of the bars are spread apart, and the 
shoes brought in close contact with the tires. It will readi- 
ly be seen that the shoes only act when their broader por- 
tions lie between their connecting pins and the wheels. 
To throw them out of action, it is only necessary to turn them 





most learned manner by sundry erudite individuals, some one 


the human skull,and then shattered all the combined theories 
advanced by stating that the object was merely a shell,of the 
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over, when their narrow portions, being narrower than the 
distance between the pivot pins and the wheels, cannot come 
in contact with the latter, even when the pole is pushed in- 
ward. The connecting nutsand screws, at C, admit of the 
accurate adjustment of the various working parts. 

Patented November 2, 1875, For further particulars ad- 
dress the inventor, Halvor Markrud, Ettrick, Wis. 


THE STOCKWELL SELF-LIGHTING GAS BURNER. 

The annexed engraving represents a new and simplified 
form of a very ingenious little invention, with which the 
public are already in some degree familiar. Every house- 
keeper is aware of the predilection on the part of servants 
to scratch matches on walls or paint, leaving unsightly 
marks ; children playing with matches have set 
themselves and many @ building on fire; and it cer- 
tainly is annoying fruitlessly to search through a 
dark room for a match, when a light is needed ina 
hurry. These, and many other troubles attendant 
upon the use of matches for lighting the gas, are ob- 
viated by the present device, in which the illuminat- 
ing apparatus is combined with the burner, and the 
necessary operation of turning the key produces the 
ignition of the gas. 

Cast in a single piece with the lower part of the 
burner is a circular chamber, provided with a swing. 
ing cover, as shown. Within, and fitting against the 
wall of this compartment, is a disk, rotated by the 
key; and a prolongation of the spindle of the latter 
projects into the chamber and supports a coil of pa- 
per, upon which, at suitable intervals, are dots of 
fulminating compound. This paper tape leads up 
and over the end of a vertical projection of the box 
in which it is contained. 

A is a bent piece of metal, the lower portion of 
which enters a slot in the rear wall of the chamber, 
and has a projection below at right angles, which en- 
ters a circular hole in the disk, so that the rotating of 
the latter, in one way or the other, by the key, causes 
said piece to ascend or descend. The square upper 
end of the piece presses against the tape, and conse- 
quently raises and unwinds the same, as the key is 
turned vertically. At the same time, the piece, A, 
pushes back the spring hammer, B, until the bend in the 
former at Cis reached, at which point the hammer is re- 
leased and carried forward by the spring, strikes one of the 
dots of fulminate, explodes the same, and so lights the gas. 
The arrangement of parts is such that the hawmer does not 
fall until just as the key is placed so as to turn the gas fully 
on, which insures ignition. Each roll of tape contains 185 
fulminate dots, and the cost is less than that of matches, 
There is nothing about the device to get out of order, nor is 
there any chance of lighting the fulminate save by the ope- 
ration specified. No skill is required to operate it, as it works 











automatically through turning the same key which must be 
moved to light the gas with a match. The invention, we 
understand, is meeting with a large sale, and undoubtedly is 
one of convenience everywhere, especially in manufactories, 
hotels, churches, etc. It is manufactured in combination 
with every style of burner, provided with globe holders or 
otherwise. The patent for latest improvements is dated 
December 7, 1875. For further particulars, address the 
Stockwell Self-Lighting Gas Burner Company, 89 Liberty 
street (P. O. Box 5,065), New York city. 


Artificial Snow Crystals. 

The difficulty of observing snow crystals except in a freez- 
ing air has led M. Dogiel, of St. Petersburgh Academy, to 
seek for some substance not liable to dissolve at ordinary 
temperatures, and crystallizing, like snow, in the hexagonal 
system. He selected iodoform (C H I,), a compound familiar 
to some of our readers from its medical uses. It crystallizes 
in a remarkable variety of forms. To show their multiplici- 
ty, M. Dogiel dissolves iodoform in boiling (90 per cent) al- 
cohol, and lets the solution cool in water of different temper- 
atures. He gets mostly tabular crystals when a solution 
containing 15 to 30 per cent of iodoform is kept ten minutes 
in water of about 57° to 60° Fah. ; whereas star-shaped and 
often very complicated crystals are had at temperatures of 
78° to 100°. 





FADED writing in ink can be restored by brushing over 
with a solution of sulphide of ammonium, 











come Professor Gamgee’s invention. 











Correspondence. 
Dividiag Circles. 
To the Editor of the Scientific American: 

From reading the articles by Mr. Joshua Rose, entitled 
** Practical Mechapism,” I know that he is one of the best 
and most practical mechanics that have seen fit to impart 
their knowledge to their fellow craftsmen through the me- 
dium of any scientific paper; and his articles are the first I 
turn to upon opening the ScrENTIFIC AMERICAN. 

in elucidation of a method of dividing a circle into a given 
number of parts, spoken of by him on page 84 of your cur- 
rent volume, let me reraind your readers that a correct way 
of doing this is to divide 360° by the requisite number of 
sides in the polygon, find the chord of the quotient, and mul- 
tiply by the radius. I have calculated the following table 
by the above rule, which, upon inspection, will be found to 
give correct results. 
Table of Chords and Angles of Figures Described in a Circle, 

from Triangles to Polygons with 100 Sides.—Caleulated 
to 1 Minute of the Are and to 0°0001 of Radius.— Radius 














=1-0000. 

No.ot “iu a’. feat ei No.of 

sides. Angle. Chord. sides.. Angie. Chord. sides. Angie. Chord. 
3 120°00' 1-7321 36 | 19°00'}0-1743 69 5°13’ 0-0910 
4 90001-4142 37 94401697 70 5 09 0 0898 
& 7200 11756 38 | 928 01651) 71, 5 04 00884 
6 6000 10000 39 914 0-1610)| 72) 5 00 0087 
7 5126 08678 40; 90001569 73 4 56 00861 
8 4500 07654 41) 8 47:01531 74) 4 52 00849 
9 4000 06840 42 8 34101495 75 4 48 0°0838 
10 3600 06180 43 8 2201460 76) 4 44 0°0826 
11 32 44 0-636 44 8 11/0°1427|)|) 77| 4 4100816 
12 3000 05176 45) 8 00 01395) 78 4 37 0°0806 
13 27 42 04787. 46 7 50'0°1865) 7 4 33 0-0795 
14 25 4310-4451 47 | 7 400-1336 80 4 30 0°0785 
15 24000-4158 48 7 30\0-1308, 81| 4 27 0-077 
16 2230 02902 | 49 7 21 0-1282) 82 4 23 0-0766 
17 2111103676 | 50 71201256) 88 4 20 0-075 
18 2000 63473 51 7 04 01232 84 417 0°0747 
19 1857 08202 52 655 01207) 8) 414 0°07: 
20 1800 03129 53 648101185 86) 411 0° 

21 17 09 02981 54 | 6 40.0:1163) 87 408 

22 16 22 02847 55 | 6 3310-1142 88, 405 

23 «15 39 02723 566) 6 26071121) 89 4038 

24 15 00 02611 57 | 61901102 90 400 

25 | 14 24,02507 58 | 61201083 91| 3 57 

26 6 «13: 51 02411 59 | 606 01064); 92 3 55 

27 13 20 02322 60 600 0°1047)) 93 3 52 

28 | 12 51 62239 61 5 54:01029) 94: 3 50 

29 | 12 25 02163 62, 54801018 95| 3 47 

30 | 12 00 02001 63 54300997 96 3 45 

31 | 11 87 02624 64 53700981 97 3 43 

32 1115 01930 65 532 00966) 98 3 40 

33 1055 01901 66 § 27 .0°0952) 99 3 38 

34 «10 34 071848 «67 «25 22: 0°0987:' 100 3 36 

35 | 1017 01792 68) 5 17 0°0922)| 





Helena, Montana Ter. Grorae B. Foore, C. E. 





Sailing Faster than the Wind. 
To the Editor of the Scientific American: 

If the ice boat question still debatable? Experienced rafts- 
men tell us that a log sent adrift outruns the stream that 
carries it, that a single log will outrun a raft of logs, 
which, in turn, outruns a raft of boards. If these are facts, 
they indicate the possibility of the ice boats outspeeding 
the wind. All streams of considerable length have points of 
slow and rapid flow. Assuming the mean rate to be one 
mile an hour, the rapids may have a four-mile rate and the 
slack water a half-mile rate. A log passing each rapid par- 
takes of its speed, and the incressed momentum causes it to 
outrun the more sluggish water below, and thus gain upon 
the mean rate of the current. A twenty-mile wind may have 
its thirty-mile gusts, and slack wind to correspond; and an 
ice boat, by the aid of the former, may gain upon the mean 
rate. On the other hand, aeronauts in a fifty-mile wind ex- 
perience a perfect calm, that is, they move no faster nor 
slower than the wind. A balloon, like the ice boat, has mo- 
mentum; but it moves without friction, and it is difficult to 
understand why it should be distanced by an ice boat if both 
are driven by the same wind. 

Rochester, N. Y. E. B. WHITMORE. 


> P 


The Wisconsin Ten Thousand Dollar Keward. 
To the Editor of the Scientific American : 

I would like to answer, through the columns of your val- 
uable psper, the numerous letters I am receiving from all 
parts of the country concerning the bounty of $10,000 of- 
rered by this State for a steam wagon that will fill certain 
requirements. To fill the bill, the machine must travel 200 
miles north end south over very poor roads that are often 
sunk or worn down—in the wheel and horse tracks—six 
inches to a foot below the common level, but with a ridge in 
the center, the ridge being impassable for a horse: more so 
for the wheel of a steamer, when we take into account the 
stumps and stones, avoided by a double team and left in 
the center ridge. Oar wagon track is about 4 feet 6 inches 
outside, and that must be the gage of a steamer, which ma- 
chine should not weigh more than two tans and must be so 
arranged that it will climb steep sand hills, cross poor 





bridges, ran easily over bogs, stones, and grubs, and out of | side; thus proving that the sides are regular, and conse- 
ruts, ete., just as a loaded lamber wagon does; and it must 
travel at tne average rate of 5 miles per hour, and, in the 


71 CE, equal to three times CD. Divide CE into as many equal 
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other animals on the highway and farm.” 


On the subject of amending the law so as to admit citi- 
zens of other States to compete for the prize,I can say that the 


law will never be so amended, neither should it be, of right. 


Rather let the public-spirited men of other States elect to 


their legislatures one or more mechanics and inventors, who 
are alive to the importance of the class of inventions and who 
have the courage and persistance to introduce and to fight a 
bill similar to ours through, as this was fought. It was the 
opinion of the originator of the law that no machine has yet 
been produced that will fill the bill, that inventors have 
failed to bring out a really practical machine; and it was for 
the especial purpose of encouraging inventors, to persevere 
until complete success was obtained, that the bounty was of. 
fered. G. M. MARSHALL, 
Wisconsin Legislature, Assembly Chamber, Madison. 
February, 8, 1876. 
To Find the Side of a Polygon of any Number of 
Sides. 
To the Editor of the Scientific American: 
In the given circle draw a diameter, and produce it a dis- 
tance equal to the radius, as A B, in each of the following 


<> 








figures. With the same radius, on A as a center, cut the 
circle in Cand D. Draw C D, and produce it to E, making 


parts as the required polygon has sides. Draw B T, cutting 
C E, in the first point of section and touching the circle in 
F. Draw C F, which is the side required. 

Fig. 1 shows the side of a square; Fig. 2 the side of a 
pentagon ; Fig. 3 a triangle and a hexagon. It will be noted 
that, in the triang'e, C F coincides with C D, and in the hex- 
agon, B F coincides with AB. Fig. 4 shows a heptagon. 





Demonstration :—When the side, C F, is found, place other 
lines equal to it in the circle with their ends in contact, until 
the polygon is complete; then, if it has an even number of 
sides, a diameter which bisects a side or an angle on one 
side of the center does the same on the opposite side. If it 





has an odd number of sides, a diameter which bisects a side 
on one side of the center bisects an angle on the opposite 
quently equal. ALBERT BONDELI. 
Philadelphia, Mo 


language of the law, “‘ be a cheap substitute for horses and 


————<— 


The Azote Period and the Giacial Epoch. 
To the Editor of the Scientific American: 

* In one of his lectures on glaciers, Agassiz said: “If it can 
be demonstrated that such was the condition of our earth (coy. 
ered with glaciers), it will follow that the doctrine of trans. 
mutation of species and of the descent of animals that live 
now from those of past days is cut at the root by this win. 
ter, which put an end to all living beings on the surface of 
the globe.” Now as glacial action is everywhere visible on 
the surface of the globe as it now is, it is evident that the 
glacial period was after the earth hed assumed its present 
form. But if the glacial epoch was before the appearance of 
animal life upon the earth, then it must have been during 
the azoic age or before it; and there can be no evidence of a 
universal glacial epoch in these formations succeeding the 
azoic, since they would all be covered up by the subsequent 
formations. 

There seems to bea slight confusion here; can any one 
throw any light on this subject? 
Franklin, N. Y. P. 


[For the Scientific American.) 
THE CHROMOSTROBOSCOPE, 


BY PROFESSOR A. BICOCO, OF MODENA, ITALY. 





The following simple device, which I have invented, is 
productive of very brilliant results. The two pulleys, a a, 
are made to turn together 
by means of the crank, 
and communicate their mo- 
tion by means of endless 
cords to the wheels, 3, 
to which are attached two 
disks of cardboard,A,B. In 
the anterior disk are eight 
holes, containing little 
glass windows of different 
colors. The disk, B, has 
a white design on black 
ground. The best way to 
make the design is to cut 
it out of the black card- 
board and to place oiled 
white tracing paper behind 
the latter. On keeping 
the eye at a point which 
the apertures successively 
pass, and looking at the 
design through them, a 
colored image will be produced by each one as it passes, and 
this image will remain on the retina, by persistence of vision, 
long enough to make the design appear multiplied symmetri- 
cally about the center with great brilliancy of colors. Ifnow 
the figures, of which the design consists, are made to change 
successively in form and position, as in Plateau’s phenakis- 
toscope, the surprising effects of the graceful motions of the 
images in that apparatus will be combined with a splendid 
coloration. 

Even by simply putting colored glasses in the apertures 
of the phenakistoscope, and using white designs on a black 
ground, similar results are obtained ; they are less brilliant, 
however, because, as is well known, the design in that in- 
strument is placed on the perforated disk itself, and we look 
through the latter at the reflection of the design in a mirror 
in front of the apparatus. Of course light is lost by the re- 
flection. 

If it is desired to project the images of the chromostrobo- 
scope on a screen, the arrangement represented in Fig. 2may 
be employed. 

By turning the wheel, A, we set in rotation the disk, B, 
which contains sec- 
tors of colored glass. 
Together with this 
disk, the wheel, C, 
turns,on the circum- 
ference of which 
rests a disk, D, 
which may be either 
perforated or paint- 
ed black on color- 
less glass. The 
wheel, C, and the 
disk, D, turn to- 
gether by friction gearing. The pulley, E, which, together 
with twc others, keeps the disk in place, is movable so that 
the disk can be taken out and replaced by auother, like the 
slides of a magic lantern, while the other parts of the ap- 
paratus may remain in undistarbed connection with the lan- 
tern. 

Modena, January, 1876. 

[Evidently this apparatus has « certain analogy to the 
new chromatrope of Professor Morton, described on page 
344, volume XXXIII, of the SctenTiFic AMERICAN.—EDS.] 











SINGULAR ELECTRICAL EXPERIMENTS. 


BY PROFESSOR A. RICCO, OF MODENA, ITALY. 


In studying the effects of electricity, it is interesting to 
note the curves or trajectories passed over by particles of elec: 
trified powders. In order to observe them conveniently, they 
may be illuminated by a ray of sunlight, On putting & lit- 
tle lycopodium or other powder on an insulated conductor, 
A (Fig. 1), and charging the latter, a jet will be produced 
which will diffase a little of the powder in the air; after 
some time, when the jet has ceased and a non-insulated con- 











ductor, B (Fig. 2), is brought pear, the jet is reproduced, and 
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appears formed of an infinity of beautiful similar curves, 

the extremities of which are almost normal to the surface 
of the conductors. If now B is electrified and brought 
near A, in communication with the earth and carrying lyco- 
podiam powder, & similar jet will be produced; but if A is 
then insulated, the jet disappears, and is renewed only when 
the communication with the earth is restored, by which the 
electricity of the same kind as that in B is carried off. If a 
cylindrical, not charged, and not insulated conductor, carry- 
ing lycopodium at its extremity, is placed opposite a charged 
conductor, & jet will arise at that extremity, by which elec- 
tricity of the same kind will pass off, repelled by the elec- 





trified body. And if we sprinkle lycopodiam powder on the 
strongly charged conductor, A (Fig. 3), and on B, containing 
an induced current, three systems of curves or jets will be 
formed: one from A to B, another from B to A, and a third 
from B into the air. Similar, although fainter, curves are 
observed under the conductors. In all these experiments the 
particles have a rapid motion to and fro between the two 
conductors, because the moment they touch one, and are 
charged with the same electricity, they are repelled. Some- 
times a few particles vibrate without touching them (like 
Franklin’s gold fish) and move in the same trajectories, 

I have made a great many other experiments with these 
powders, and I believe they may be useful to the study of 
that mysterious agent, electricity. The analogy of the curve 
of Fig. 3 to the magnetic spectrum of a pole of lodestone, A, 
inducing magnetism in a piece of soft iron, B, is evident, 

Modena, January, 1876. 





Coal Tar. 

Its general properties vary with the coal used as well as 
with the temperature employed in the distillation of the gas. 
That obtained at rather high temperature varies from 1-120 
to 1:150 in specific gravity. It cannot be burnt in ordinary 
lamps. If obtained at a lower temperature, it is lighter, and 
generally is combustible in common lamps. In England the 
yield is from nine to fifteen gallons per tun of coal. 

The distillation is conducted on a large scale in some of 
our cities. The plan and operations with some are as fol- 
lows: The liquid is poured into large iron retorts holding 
several hundred gallons. Heat is then applied. The first 
portions passing over consist chiefly of ammonia, and a few 
of the lighter hydrocarbons. As the distillation proceeds, 
heavier matters pass over, such as water containing a fetid 
brown oil which collects onits surface. After a little while, 
the water has all passed over and more oil comes, growing 
gradually heavier until its specific gravity exceeds that of 
water. This oil generally amounts to from five to ten per 
cent ofthetar. It is purified by agitation with sulphuric acid 
and redistillation. The oil before purification contains several 
easily oxidizable substances, which are converted into a tena- 
cious, dense mass by the action of the acid. The purified 
oil is called coal naphtha. On continuing the distillation after 
the naphtha has ceased to come over, a heavy,fetid dark oil, 
known as dead oil, comes. This usually amounts to about 
thirty per cent of the tar. In the latter part of the distilla- 
tion, considerable naphthalin passes over and solidifies in 
the oi], The operation is usually stopped here,as the mass in 
the retort will solidify on cooling, and is used to form a black 
varnish for iron work. : 

If desired, however, a still higher heat will decompose 
the matters left in the retort, and a product may be obtained 
which when cool has the consistence of butter, and is called 
anthracene. At a still higher temperature,the distilled mat- 
ters look like resin, and finally the substance passing over at 
& red heat condenses as a bright orange-colored powder, and is 
composed principally of chrysene and pyrsene. The residue 
‘. the retort is a coke which is very hard and difficult to 

urn. 

The naphtha obtained as above is usually rectified with sul- 
phuric acid again, and is separated into still lighter com- 
pounds and heavy oil. The distillate from this is free from 
naphthalin, does not change color on exposure, and is called 
‘highly rectified.” It varies in specific gravity from 0 860 to 
0900, and contains several oils which may be separated from 
each other by proper caution in distilling. 

Mansfield succeeded in separating this into at least five dif- 
ferent substances. No. 1 boiled between 140° and 158° and 
smelt like onions: probably a mixture of alcohol radicals. 
No. 2 boiled at 176° and consisted of benzol. No. 3 boiled 
at about 285° and consisted of toluol,mainly. No. 4 boiled be- 
tween 288° and 293° and resembled cumol. No. 5 boiled 
between 838° and $42° and resembled cymol. 

The dead oil is seldom purified. It consists mainly of car- 
bolic acid, aniline, quinoline and several other bodies, mostly 
hydrocarbons, which boil 200° and 570°, and usually have 

considerable anthracene in solution, This oil is valus- 
ble for its antiseptic properties, and is used to preserve rail- 


Scientific American. 





but is chiefly used to make lampblack. Proba bly the tim® 
is coming when this oi] will be used for fuel in steam boil er 
and allied furnaces. 

By a slight change in the order of collecting the products 
of distillation, a green oil may be obtained after the dead oil. 
This is used principally as a lubricant for railway engines 
and cars. In some cities the only use to which this tar is 
put is for roofing purposes. It is then boiled in the openair 
in pots holding comparatively but a few gallons, When 
enough of the more volatile products have passed off, the 
the whole is run into barrels to cool. When wanted the bar- 
rel is knocked apart and the mass remelted —Professor H. 
Poole, in Scientific Commercial. 


The Sun’s Atmosphere. 

Professor Langley, of Alleghany Observatory, has lately 
published some results of his steady observations of the 
solar atmosphere, which, he states, is a thin stratum which 
cuts off one half the heat which otherwise would reach us. 
From this it appears that the existence of living beings upon 
the earth is directly dependent upon the sun’s atmosphere, 
for should that envelope be increased twenty-five per cent in 
thickness, the mean surface of our globe would, it is esti- 
mated, be reduced 100° Fah., in temperature. It has been 
suggested that the glacial epoch through which the earth 
passed many ages ago might have been due toa fluctuation 
in the solar atmosphere. 








A Telegraph Cable Pierced by Grass. 

At a meeting of the Asiatic Society of Bengal, in Calcutta, 

says Chambers’ Journal, a piece of telegraph cable was ex- 

hibited, showing that the india rubber covering had been 

pierced by grass. The piercing was so complete and the con- 

tact of the grass with the copper core was so perfect that ‘‘dead 
earth,” as it is technically called, was produced, and the effi- 

ciency of the cable destroyed. The species of the grass,owing 
to its dried-up condition,could not be determined. It was sug- 

gested asa probable explanation ‘‘ that the seeds had be- 
come attached to the core when under water, and had after- 
wards germinated when the core was stored.” 

IMPROVED INCUBATOR. 

A correspondent of the Hnglish Mechanic has recently im- 
proved upon the incubator introduced by M. Carbonnier, and 
we publish herewith an illustration of the apparatus in its 
present form. ‘‘The apparatus,” says the writer, ‘“ which 
I used with success, consisted of a box with a zinc case, A, 
filled with hot water, fixed in the top, and underneath a 
drawer, B, to put the eggs in, and in which is spread a quan 

tity of hay, so as to line the bottom of the drawer completely 

C is a small gas burner sufficient to keep the temperature of 
a water at 110° Fah., for the to become warmed to a 
temperature of 105° or 104°, to show which a thermometer is 
laid on the top of the eggs. The upper A is a pipe for supply- 
ing the basin with water and to receive the thermometer, which 
is immersed in the fluid, and shows the temperature. D D 








teunoki. 
equally common on the three islands Niphon, Kinshin, and 
Sikok ; but it thrives best in the southern portion of the 
kingdom, namely, in the provinces of Tosa and Sikek. The 
sea coast, with its mild, damp air, agrees with it best; and 
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The Manufacture of Camphor in Japan. 
Dr. A. von Roretz, of Otanyama, Japan, states that the 


only tree which yields the commercial camphor of Japan and 


Formosa is the laurus camphoratus, which the natives call 
It is, very widely distributed in Japan, being 





hence the chief production of camphor is in these provinces, 


Camphor is collected the whole year through, but the best 
results are obtained in winter. When the camphor collec- 

tors find a spot with several camphor trees in the vicinity, 

they migrate thither, build a hut to live in, and construct a 
furnace for making the crude camphor. When that place is 
exhausted, the hut is torn down and carried to another place. 

The method observed in obtaining camphor is very simple. 

The workmen select a tree, and with a hollow-ground, short- 

handled instrument begin to chop off regular chips. As soon 

as the huge tree falls, the trunk, large roots, and branches 
are chopped up in the same way, and the chips carried to the 
furnace in baskets. The furnaces are mostly built on theside 
ofa bill neara stream of water, and serve for the wet distilla- 
tion of the chips. The furnace is of very simple construc- 
tion. A small circular foundation, A, is built of stone, and 
upon this is placed a shallow iron pan, F, two feet in diame- 
ter, covered with a perforated cover, E, luted on with clay, 
This cover forms the bottom of a cylindrical vessel, B, forty 
inches high and taperiug to eighteen inches at the top. Near 
the bottom of this vessel is a square opening, D, which can 
be tightly closed with a board. The whole vessel is covered 
with a thick coating of clay, C, held in place by strips of 
bamboo. The cover of this vessel, @, which is also luted 
on with clay, has an opening, K, closed with e plug. Pass- 
ing through the side of the vessel near the top is a bamboo 
tube, L, leading to the condenser, H. This condenser is 
merely a quadrangular box, open below and divided up by 
four partitions into five compartments communicating with 
each other. The open side of this box dips into water and 
is kept cool by water drizzling over it. 

The manipulations in the preparation of the camphor are 
as follows: The cylindrical vessel, B, is filied, after remov- 
ing the cover, G, with chips of camphor wood; the lid is 
then luted on, and a definite quantity of water poured in 
through the hole, K, which moistens the chips and collects 
in the pan, F. It is now heated gently for twelve hours, a 
small fire being kept up as soon as the water in the pan be- 
gins to boil. The ascending vapors, passing through the 
chips, carry off all the camphor and oil in the wood, and both 
are deposited on the surface of the water in the condenser, 
H, At the end of twelve hours, the exhausted chips are re- 





D are three iron rods fixed in from back to front of the box 
as a support for the zinc case. E is a layer of sawdust, sus- 
pended by a piece of muslin (or some such thin material) 
fastened by a few tacks to the inner side of the box, through 


which the heat passes, and is at the same temperature and 
as moist as that which would emanate from the body of a 
natural mother. 
day to turn the eggs; and after an incubation of twenty-one 
days,.the chickens will be hatched without any farther as- 
sistance.” 


The drawer is opened once or twice every 


Ir is stated, upon German authority, that the unpleasant 





taste imparted to milk and butter by feeding turnips, etc., 
may be removed by simply throwing into each pan of milk 
of 4 or 5 quarts as much saltpeter as will lie on the point of 
a knife, when a gelatinous mass will separate from the milk 





Toad ties in some places. It has been used in common lamps | and settle to the bottom 





moved through the square hole, D, and fresh chips and fresh 
water putin. At the expiration of twenty-four hours the 
process is interrupted, the whole apparatus cleaned, and the 
camphor gollected in H is packed in barrels. Here it is very 
lightly pressed ; and the oil, which amounts to at least 25 
per cent, and is as clear as water, is poured off from the 
solid camphor, and both products are sent tq, market. At 
certain places the crude camphor is again pressed somewhat 
harder, when quite a good deal more oil runs through the 
crevices in the vessels. The tolerably dry product is sent 
mostly to Osaka, the chief export town for this important 
article of commerce. The camphor oil, called by the Japa- 
nese shono abura, is used by very poor people only as an 
illuminating oil; and in spite of its strong smell and smoke, 
it is burned in open lamps. Perfectly pure camphor is not 
exported, but the crude country product is first freed from 
the still adherent oil by further distillation in Europe, 
The exhausted chips are dried o. a scaffold, I, by the side 
of the furnace, and are then used as fuel.—Dingler’s Poly- 
technisches Journal. 


The Planing Mill Controversy. 

The Northwestern Lumberman, of Chicago, says ; ‘‘ Planing 
mill owners throughout the country will be interested to 
learn that the National Planing Machine Company, of Bos- 
ton, Mass , recently negotiated in this city the sale of their 
substitutes for the Woodbury bar, for nine States of the 
West and South. The consideration we understand to have 
been $250,000. The purchasers are capitalists of this city 
and St. Louis; and they have organized a corporation for the 
purpose of putting the business of the manufacture and sale 
of their devices upon a sure and permanent basis.” 








A LITTLE common soap lather mixed with starch gives lin- 
en & good gloss, 



































(Continued from front page.) 

with the system. The Commissioners’ plans, which the 
court is called upon to confirm, have in view the ultimate 
erection cf over thirty-five miles of iron railway bridges, 
which are to occupy and cover the central portions of many 
of our finest streets, including Third avenue and Sixth ave- 
nue, the Bowery, Chatham street, Park Row, etc. The pro- 
perty owners along the lines haye filed the strongest pro- 
tests against this oceupstion of the streets. They allege 
that the soil and drainage of the city is well suited for the 
economical construction of underground railways; that the 
first cost of these roads, if regard is had to relative capaci- 
ty, is no greater than the bridge system ; and that there is no 
reason or sense in encumber- 
ing the streets with the nui- 
sance of bridges and locomo- | 
tives, whea the tracks might 
just as well be put beneath 
the ground surface, where 
their operation disturbs 10 
one. But the elevated people 
claim that their structures 
will not encumber the 
streets, that the running of 
locumotives and trains on 
the bridges will not be « 
nuisance, will not depreciate 
property: instead of this, 
property will rise,the bridges 
willimprove the appearance 
of the streets, and all will be 
nice and lovely. Many ex- 
cellent engineers support this 
view ; our valued cotempors- 
ry, the Railroad Gazette, is 
an advocate. It says: 

“The New York Elevated 
Railroad is located on the 
atreet itself, and such a road 
could be located on the most 
crowded thoroughfare with- 
out obstructing but rather 
facilitating the traffic and 
travel on the street itself. 
That this system of overhead 
railroads is destined to be 
very extensively employed, 
there can be little doubt, and we think in it may be dis- 
cerned the remedy which civilization will provide for 
the evil of crowded populations, which seems to attend its 
advancament the world over. Theeffect of this system may 
be, as we have heretofore pointed out, to change, in a great 
measure, the whole character of metropolitan life, to con- | 
centrate in a small area the places of business, and to scatter 
the houses of the residents over a larger area,and to cover large 
sections in the vicinity of cities with suburban residences.” 

THE NEW YORK ELEVATED RAILWAY. 
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The New York Elevated Railway, Ninth avenue, New York 
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NEW YORK ELEVATED RAILROAD. 


city, shown on our front page is a single track railway, built 
on iron posts upon the edge of the sidewalk ; it has at present 
alength of about five miles,extending from the southern ex- 
tremity of the city, at the Battery, to 6lst street on the 
north, near Central Park, The first or experimental section, 
consisting of a half mile, was put in operation in 1868, un- 
der the auspices of Mr. Charles T. Harvey, the original pro- 
jector of the enterprise, and first engineer of the work. Mr. 
Harvey foresaw many serious objections to the runnipg of 
steam engines in the crowded streets of the city, and sought, 
as a substitute, the employment of wire rope traction. In 
this he had reached a greater success than had ever before 


river border, to 12th street, where it enters Ninth avenue, 
and continues to 6ist street. A further extension of th 
road is proposed, and legal proceedings to that end are now 
in progress, to which we have alluded. The running time 
at present is 5 miles in 34 minutes. For the engravings and 
following particulars, we are indebted to the Railroad Gazette. 
The portion of the line illustrated is supported on co- 
lumns, designed by D. W. Wyman, C. E., formed out of 
four round, solid, wrought iron bars, 44 inches in diameter, 
bent into the shape represented. These are attached to a 
heavy cast iron foundation plate bolted down to a foundation 
of masonry. At the top the wrought iron bars are bent out- 





been achieved; but the unfortunate failure of the company 


ward into four branches, two of which are for lateral sup- 
port, and two for longitudi- 
nal stiffness. The four bars 
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are tied together with 
wrought iron bands at the 
neck of the columns, or just 
below the point from which 
the bars begin to branch out- 
ward, and also at the top. 
These columns are placed 
from 30 to 60 feet apart, and 
the roadway between is sup- 
ported on two wrought iron 
girders, each formed of two 
12 inch channel bars. These 
are trussed at the street cross- 
ings, as shown in the sec- 
tional view, but not in the 
shorterspans. The perspec 
tive view is from a photo- 
graph taken above 34th 
street, looking southward. 
On a portion of the line near 
84th street, the company 
adopted a form: of posts de- 
signed by Mr. Charles Mac- 
donald, ©.E. In this the 
support consists of four posts 
distributed in a similar man- 
ner to the round posts de- 
signed by Mr. Wyman. Each 
of Mr. Macdonald’s posts 
consisted of four 3 inch an- 
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ELEVATED RAILWAY PROPOSED FOR OXFORD STREET, LONDON. 


removed him and his coadjutors from all connection with the 
work, and prevented the consummation of his ingenious and 
excellent plans. After the expenditure of nearly a million 
in money towards the extension of the work, the company 
succumbed, and the property was sold by foreclosure, the 
original stockholders losing nearly The new 
purchasers, under the title of the New York Elevated Rail- 
way Company, adopted the use of light locomotives, and 
have from time to time strengthened and extended the track, 
until it has now reached the length above stated. The line 
runs from the Battery, along Greenwich street, near the 





gle irons, riveted back to 
back, forming « cruciform 
section. 

The stations are usually placed over the street crossings 
with the stairs leading down the cross street. The equip- 
ment of the road consists of six engines and twelve cars. 
The weigh 8,000 Ibs. each; the cylinders are 7 by 
10 inches, and the four driving wheels 30 inches in diame- 
ter. Thecars seat 48 passengers and weigh 11,000 lbs. As 
two cars are usnally run to each train, it will be seen that 
the actual weight of train, including engine, is only 312 lbs. 
per passenger. The road is laid chiefly with iron rails of 36 
lbs. weight per yard, but some new steel rails have been 
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ut down, The hight in the clear above the street crossings 
= no case less than 14 feet, but, in order to equalize the 
es, is often more. The heaviest grade is 127,5, feet per 


mile, and the shortest curve of 56 feet radius. 
PEN SKETCHES OF RAPID TRANSIT. 


The plan shown in the upper section of our engraving, at: 
the left, gives an idea of the appearance of the Gilbert Ele- 
vated road, the building of which, on Sixth avenue, was 
lately begun, but has been temporarily suspended. 

The Hanna plan is shown in the two lower sketches, at the 
or saddle railway of General Le Roy Stone is represent- 
ed inthe upper and lower sketches at the right. This plan is 
claimed by the ingenious inventor and his friends to be the 
cheapest, best, and least objectionable form of elevated street 
railway that has ever been devised. We gave an account, on 

994, volume XXXIIL, ScrenTIFIC AMERICAN, of the 
practical and highly successful trial of a section of this rail- 
way, at Phoenixville, Pa. There is no accounting for tastes, 
otherwise it might seem strange that some people should be 
unable to perceive any lines of grace in this structure, while 
others regard it as a thing of uncommon beauty. Our En- 
glish cousins are evidently among the latter category; for 
they have hastened to adopt General Stone’s invention, with- 
out credit to him, and have added a few modifications which 
they consider to be an improvement. 


THE PROPOSED ELEVATED RAILWAY, LONDON, 


We give an engraving of the recent British improvement 
on General Stone’s plan, which we copy from our London co- 
temporary, Iron. The editor says: 

“Let a single line be built between the Post Office and 
Piccadilly or Oxford Circus, vid Newgate Street and Holborn, 
and either Long Acre or Oxford Street, with two intermedi- 
ate stations. An equally, or even more, favorable route 
would be that between King William Street and the Ele- 
phant and Castle, with one intermediate station. It is re- 
motely possible they might not succeed to the extent antici- 
pated; even then, the money would not have been utterly 
thrown away. Both lines might be constructed at a cost 
very much less than that of a single mile of underground 
railway, and their construction would seem to offer a far 
more remunerative outlet for our daily accumulating surplus 
capital than foreign loans or competing lines to Brighton. 
The present time, when iron and steel are obtainable at 
moderate prices, and it is barely possible to obtain a return 
of 44 per cent on investments, is particularly favorable to 

such an enterprise. 


any one stand for an hour and watch the passing stream of 
hurrying humanity ever pressing over London Bridge and 
along the Borough, and he will hardly be long in doubt as to 





“The southern line would have the advantage of reliev- 


the remunerative character of the traffic which would be 


Scientific American. 


ing London Bridge of a great part of the omnibus traffic, 
which tends so materially to the existing block, besides 
largely diminishing the crowd of foot passengers, and would 
postpone the necessity of the much debated widening for 
some years to come, Asan auxiliary to such a plan, a line 
from Aldgate or Bishopsgate by Fenchurch street to King 
William street, and so to London Bridge, would complete 
the much needed link between the Metropolitan, Great 
Eastern, and Blackwall lines, and the eastern tramways, 
and the systems of the three great southern railways. Let 
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PROPOSED ELEVATED RAILWAY, LONDON. 
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offered to any effective system of quick conveyance,@ The 
projectors favorite phrase, ‘practically inexhaustible,'{is 
here really applicable. 

‘* By adopting a system of air lines, no existing interests, 
excepting those of the proprietors of inferior conveyances, 
would be injured’ while the proprietors of property adjacent 
to the routes selected would find the value of their premises 
largely increased. As to the apparent objections to street 
railways, it is believed they would be obviated by such a 
plan as is proposed, and of which we give a sketch outline, 
rather courting than deprecating criticisms and suggestions, 
on a subject in which millions are directly interested. 

“ At intervals of from ten to fifteen yards along the kerb of 
the selected thoroughfare, wrought iron or steel columns are 
planted, deep down, into masonry or concrete foundations, 
but leaving, as we have said, at least 15 feet clear above the 
pavement level. The construction of these pillars would re- 
quire great attention, so as to secure & maximum strength 
with a minimum mass. An elliptical section would proba. 
bly offer the greatest resistance to 
the strains to which they would 
be subjected. In America such 
pillars have been constructed so 
as to secure great stability by bo- 
Iting together four plates of § 
inch boiler plate, with the bolted 
together flanges projecting out- 
wards. Mild steel rolled plates 
similarly built up, or hollow cast steel pillars, would, how. 
ever,probably be in the end the most advantageous ,considering 
the necessarily restricted section to which the engineer would 
be confined. Alternate columns might be strengthened by 
lateral struts or buttresses of ornamental design, spring 
ing from the contiguous buildings. A light double truss 
girder, with a broad bottom flange, strengthened by an 
arch as shown in the sketch, rests on the columns, and 
carries on its base flanges the rails on which the cars run. 
Cars about 5 feet wide and 20 feet long, in which the pas- 
sengers would sit back to back, would run on these rails. 
** straddling” the girder, which, with the car wheels, would 
occupy the vacant space under the seats. As an additional 
precaution, the car carries, as a prolongation of its central 
division, a triangular shaped piece, which runs in a corres- 
pondingly recessed groove on the top of the girder, along 
which it can slide freely, but which effectually prevents the 
car from diverging from the perpendicular. By this, great 
stability would be obtained. and an upset be rendered im- 
possible. This might even (to make surety doubly sure) be 
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further provided against by the use of guard rails.” 
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Remarkable Whirlwind. 

A terrible visitation at Hazel Green, Wis., on the 10th 
of March lest,is described in a special despatch to the Chicago 
Tribune as the result of a collision between two sections of a 
cloud,which had divided and come together again: 

The clouds joined, and a long cylindrical shaft shot down. 
The cylinder was about 120 feet in circumference and 70 
feet in hight. It struck the ground a mile southwest of 
Hazel Green, and, plough:ng a furrow 600 feet long, 4 feet 
wide, and several feet deep, seemed to absorb the earth and 
the rocks. As it moved along in a northeasterly direction, 
it looked like a clay-colored column whirling with incredible 
speed around a central vacunm. It was a solid mass of 
heavy rubbish. As the cylinder came up the slope, the rush 
and yeli and whirr of the column—sounding like the rush 
and shrieks of the wind on the sea, and like the thunder of 
guns—attracted the attention of the people of Hazel Green, 
and they flocked to their doors and windows. Steadily it 
came on, sometimes bounding fifty feet into the air, then 
rushing down again. In two minutes it descended on the 
little hazel grove just southwest of the town. The trees 
were snatched up by the roots and whirled ninety feet into 
the air and supported there. 

The cap of the column was a stone 8 feet long, 4 feet 
wide, and 3 feet thick. This stone was held in its position 
while the column covered a space of three quarters of a mile. 
Just between the grove and the town, 250 feet from either, 
the column halted and spun around over a small space, and 
then recommenced itsmarch. The air was filled with the 
yells and lamentations of the people. 

Tearing off a corner of a frame house, the column rose 
some thirty feet into the air, and then, hovering for an in- 
stant, fell perpendicularly apon the roof of the Masonic 
Hall, a stone building. The structure was mashed fiat. 

This was at half past four, and a meeting had been called 
for five o’clock. Half an hour later seventy persons would 
have been assembled in the upper portion of the building. 
The next house was of frame, and occupied by Mrs. Richards 
and her family. A daughter in law and her two children 
were saved by the scautlings above them, while the rest of 
the family were killed outright. A frying pan containing 
three cakes was on the stove, and the frying pan, still con- 
taining the cakes, was found a mile and a half northeast of 
the village. Twenty-six houses were carried beyond the 
ken of mortals. Where they went no one can tell. The 
track of the column is filled with sawdust and bits of wood, 
as though « sawmill had belched out a half-finished lumber 
yard. The trees for several miles are filled with chairs, bits 
of furniture, carpets, clothing, bits of window shades, and 
household materials. Mrs. Looney was sitting in her kitch- 
en. The house disappeared as if touched by the magician’s 
wand, and the crushed body of Mrs. Looney was found 400 
feet off, stripped of clothing and with the skin peeled offher 
back from her neck down. ; 

Cf the rest of those killed nothing can be said, beyond 
that the bodies were found not less than 200 feet from where 
they started. A boy and girl were found out on the prairie, 
wandering about helplessly. They were in a house of which 
no account has been received. They remembered being lift- 
ed into the sir, and, when found, were nearly a quarter of a 
mile from where the house used to be, badly bruised and 
unable to account for their condition. Probably the most 
remarkable spectacle was that Dr. Kittoe’s horses, which, 
with barn, buggy, and Uarness, were lifted 60 feet into the 
air, and the horses dropped at least 100 rods from the form- 
er site of the barn. The column was then a huge mass of 
débris, and a spectator says that the horses went up through 
the center of the column, whirling around so swiftly that 
they looked as if torn in pieces. They were found utterly 
unbruised but stone dead, and not more than 10 or 20 feet 
apart. The whole affair was over in two minutes, but the 
devastation was most complete. 


ball 


Progress of the Galveston Harbor 
improvements, 

The completion of the survey of Galveston harbor, Texas, 
by Lieut. Quinn, shows that the western point (where, in June, 
1875, there was only five feet of water) has entirely disap- 
peared, and the soundings at that particular spot, in crossing 
the inner bar, are entirely closed. The deep water of Gal- 
veston harbor channel has united with deep water opposite 
the end of the jetty, and lacks only 750 feet of uniting with 
the deep water of Bolivia channel. When this connection 
is made, there will be a depth of over 18 feet on the inner 
bar. The gabions in the jetty are covered with sand. The 
old Swash channel is obliterated, and is now connected and 
forms a continuation of Galveston Island. The depth of wa- 
ter in the shallowest spot at low tide is 14% feet; at ordinary 
high tide, 16 feet. Before the city commenced the pile 
breakwater, there was only 9 feet of water on the inner bar. 
The recent work by the government has confined the water 
toasingle channel. The results already obtained are very 
satisfactory ; and there appears no doubt but that the jetty 
system, as being applied, will terminate in giving Galveston 
18 to 20 feet of water over the bar. y 


The Utilization of Tannery Befuse. 

Tannery refuse consist of untanned dried pelt or glue 
pieces, fleshings,hair,lime deposit, and spent tan. The glue 
pieces are used for two purposes, the principal of which is 
the manufacture of gelatin and isinglass. For this indus- 
try thousands of tuns of the scraps are sold, and few would 
imagine that the delicately tinted and flavored molds of jelly 
sold by skillful confectioners ever had their origin in the foul- 
smelling waste heap of the tan yards. The dry untanned 
portions find their second utilization in papermaking, and 





Successful 





they are also used for the manufacture of peckers or ham- 
mers, for knocking to and fro the ever-fiying shuttle. Ordi- 
nary size is made from the flesh refuse of the hide,and is ex- 
tensively used by paper hangers, cotton spinners (to give 
firmness to the thread),and carpet manufacturers. As to the 
hair, there has been little demand for it since speculative 
builders have discovered a mode by which ceilings can be 
made to retain their positions for a time without its use. Un- 
happily the demand for cheapness (says the Journal of the So- 
ciety of Arts, whence we take the facts here given) has stimu- 
lated the makers of inferior clothing and blanketing to mix 
hair with wool, thus rendering the fabric heavy without in 
any way adding to its warmth-retaining capacity. Hair is 
also used in the fabrication of horse cloths and railway rugs, 
and, strange to add, the cheap (so-called) sealskin jackets 
largely sold in England are made from the same material. 

A profitable use for spent tan, other than as fuel, remains 

yet to be discovered. Liebig says that it is valuable as a 
manure when wholly rotten ; some have tried to turn it into 
charcoal, and to light their tanneries with its gas, but the 
results have not been very satisfactory. A new process for 
using this refuse instead of charcoal in the manufacture of 
tin plates has lately been tried in Wales,and seems likely to 
be advantageous and useful. 
The lime grounds or deposit, although not used for the 
purpose, is an excellent mapure. It contains a mixture of 
salt, blood, lime, and gelatin. Its analysis is as follows: Mois- 
ture 54°05, organic matter 6°80, silica 255, iron and alumina 
0°84, phosphate of lime 1°85, carbonate of lime 12°42, caustic 
lime 17 44, common salt 4 05; total 100 00. 


A Telegraphic Swindte. 

A rather neat swindle was recently perpetrated, on a bank 
in Dallas, Texas, by three scamps who evidently possessed 
considerable knowledge of telegraphy and likewise the means 
of carrying their knowledge into practice. Scamp No. 1, in 
the character of a wealthy New York cotton buyer, presented 
himself at the bank with a check for $10,000 to be cashed. 
He brought strong letters of endorsement, and the check, 
which had been drawn by the bank's New York correspond- 
ent, appeared all regular. In order the more thoroughly to 
assure the bank, the stranger requested the officials to tele- 
graph to New York for advice. An answer speedily came 
back, saying that both check and man were good, and the 
cash was paid. Meanwhile scamps Nos. 2 and 3 went a few 
miles out of town, rigged a battery and the necessary instru- 
ments, and tapped the wires of the telegraph line. When 
the bank’s message was scnt, they received it, and sent back 
the false answer, thus assuring the bank officers, and of 
course victimizing the unfortunate institution. 








Useful Recipes for the Shop, the Household, 
and the Farm. 

The Housekeeper gives the following suggestions for utili- 
zing old tin cans. Take off the top cf the can, punch holes 
on opposite sides near the rim, put in a wire bail; and you 
have a little bucket, which may serve for a paint pot, to keep 
nails in, or other handy purposes. Take off the top, cut to 
the proper shape, and fasten on a handle by means of a 
screw through a hole in the bottom, and a useful scoop may 
be made. A saucepan for small messes may be made by cut- 
ting down a can, leaving a strip to be bent at right angles, 
and turned arounda stick, to serve asa handle. A coarse 
grater for crackers, etc., is easily formed from a piece of tin 
fastened to a board. The holes in the grater should be made 
with an old three.cornered file. 

If the globes on a gas fixture are much stained on the out- 


little washing scda has been dissolved. Then put a tea- 
spoonful of powdered ammonia in a pan of lukewarm water4 
and with a hard brush scrub the globes until the smoke 


white as if new. 
Tasteful ornaments may be made of natural leaves and 


bits of glass with a heavy hammer, care being taken to pro- 
tect the eyes against flying splinters. Dip the object in thin 
gum water and shake the powdered glass over them. When 
dry, handsome bouquets can be arranged. 


tracts enough moisture to prevent glue from cracking. 
Glue thus prepared will adhere to glass, metal, etc., and can 
be used for putting on labels with danger of their dropping 
off. 

A correspondent of the Hnglish Mechanic gives the follow- 
ing directions for fixing pencil drawings: ‘‘ Lay the drawing 
on a sloping board, and pour boiling water gently over it; 
this will remove all superfluous particles of lead, and will 
bring some of the size in the paper to the surface; boil some 
isinglass or gum arabic in water to make a very thin size; 
pour it out on a flat dish to cool; run the drawing through 
the size, taking care that every part is well wetted; then lay 
it on a board todry. The size should be so thin as to feel 
just a little sticky between the finger and thumb when cool. 
If too thick, it will be seen on the drawing afteritisdry. I 
have tried many ways of fixing drawings, but have never 
found any to equal this.” Another writer says: ‘‘ The best 
solution to fix drawings is that made with gum tragacanth. 


chip when wetted; it enables you to continue the drawing 
afterwards if desired ; and it is possible to color over it.” 
Salicylic acid, until recently not found outside of chemi- 


tic and as an agreeable substitute for carbolic acid. We give 





a variety of new recipes for its employment, taken from vari_ 


side by smoke, soak them in tolerably hot water in which a 7 
stains disappears. Rinse in clean cold water. They will as | ps 


sprays artificially frosted. This is done by means of power- | dyer 
ed glass, which can easily be obtained by pounding some |; 


Chloride of calcium is such a deliquescent salt that it at-|o 


It sizes the paper; it fixes the pencil drawings; it does not provisions of 


cal laboratories, is now coming largely into use as an antisep- | will 
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ous sources: A very simple and most useful ointment, which 
answers admirably in some affections of the skin, is formed 
of } drachm to a drachm of the acid to 7 drachms of simple 
ointment. A liniment of salicylic acid and olive oil (2 
drachms of the acid to 8 ozs. of oil) will be found of much 
effacacy in burns. Soak lint in the liniment and apply to 
the suppurating surface. Professor Will, of Aberdeen, who 
has tested this in some severe cases of burns, commends it 
strongly in the Lancet. For cancerous sores, Thiersch recom. 
mends dusting with pure acid,or with equal parts of the pow- 
der and starch; or powder formed of charcoal and the acid 
might be employed for the same purpose, or for dusting over 
poultices applied to sloughing surfaces. Another oint- 
ment is made of: Sperm oil, 14drachms; oil of theobroma, 
24 drachms; salicylic acid, from 4 to 1 drachm. This 
forms a thick paste, which should be thickly spread on 
lint. The heat of the surface acting on the oil of theo- 
broma, a diffusible ointment is formed, which is a suitable 
application when it is desired to have the discharge thor- 
oughly saturated with theantiseptic, An ointment less easi. 
ly acted on by the body heat consists of sperm oil and paraf- 
fin, of each 14 drachms; oil of theobroma, 2 drachms; oil of 
almonds, 1 drachm; salicylic acid, from } to 1 drachm. 








DECISIONS OF THE COURTS. 


Onited States Circuit Court---Eastern District ot 
Missouri. 


PATENT SAFE FILLING.—UNITED STATES AND FOREIGN SALAMANDER FELT- 
ING COMPANY 08. NATHANIEL A. HAVEN. 


{in Reutty —Soee Treat, J.:—Decided October 27, 1875.) 

A composition having been described in a prior patent, one who applies 
it to a new use cannot claim the composition as his invention. 

The court cannot take notice of what was not set up in answer against 

"s patent. 
h rule is that. prima facie, a reissue is for the same invention as 
that originally paten \ 

Section 4,916 of the Revised Statutes of the United States prohibits, in a 
reissue, not only the introduction of new matter, but also the enlargement 
of the original claim growing out of the subsequent advencement o1 ihe 
art. This rule controls both the Patent Office and the courts. 

Every patent, as to novelty or utility, depends on the state of the art at 
the time of the claim made or patent issued. 

By new matter is not meant merely the introduction of a new ingredient 
in a patented composition, but any bac my in the original specification and 
claim, whereby a new and substantially diftrent composition and results 


are secured. 


Treat, J.: 
This is a case in eget for an alleged infringement of several! patents, of 
which the Salamander Company is assignee. 

The reissued patent, No 4,134, dated September 27, 1870, is in reiseue ef 
October 5, 1869, for a composition or cement compoered of lime putty, as 
described. with paper pulp or other suitabie fibrous non-conducting mate- 
rial, and with the other ingredients named, or their equivalents, etc.; and 
claims the employment of lime putty, when combined with paper pulp or 
any other suitable fibrous non-conducting substance. as a maerial tor pre- 
venting radiation from beated surfaces, or as an ingredient in any cempo- 
sition used for such —— 

It is alieged that s patent was anticipated by French's patents, Sep- 
tember 14, 1869. which were for the same purposes as the foregoing. Patent 
A (94,882) was for a composition of crushed asbestos mixed with sn alkaline 
silicate, and B (94,883) an improvement on A, by adoing to the mixture a 

le substance, as sawdust and other woody matter, to make a lighter 


ve 
r coating. 
and cheaper to Johns, No. 5,951, dated June 30, 1874, of original patent 
dated April 14, 1858, is for crushed asbestos and lime mixed with water to be 


. > is mainly for want of novelty—that the inventions claimei 
by plaintiffs were anticipated,etc. Whatever there is in plaintiffs’ patents 
for which defendant is to be held as an intringer consists of lime putty 
mixed with non-conducting fibrous material. The subsequent patents on 
which they rest are for lime putty and crushed asbestos. 

It seems, from the evidence, that paces are assignees of the French 
patent also, but it is not set upin the bill, though mentioned in the amend- 
ed answer as anticipating the Bissell and Ritey and also the Riley patents. 
While some of the Johns patents are set Out, the reissue above is not men- 

in the answer. 
is from a cursory examination of the case, that. if the Johns reis- 
sue (not mentioned in the answer), No. 5,%1. of June 30, 1874, relates back 
14, 1868, the plaintiffs’ patents as to asbestos and lime putty were 
tod , if plaintiffs claim all non-conducting fibrous substances 
with lime putty, the claim is too broad. 

If each reissue relates to the date of the original patents, then the Johns 
patent anticipated those held by laintiffs ; and, although Johns did not spe- 
cifically state the use for non-radiation, etc., the plaintiffs cannot, because 
of the new use to which they soely &e composition, claim that they were 
the first and original inventors of the composition. 

The court, however, cannot take notice of what was not set up against 

nD 

When case was before the court previously. it was suggested. that if 
the reissued Johns patent was valid, plaintiffs’ patent was anticipated, and 
the attention of counsel was also called to the fact that the reissues to Johns 


had set up. 
yagreement o £ : oo rei r1 eee pow uetere ie court, as if 
is suit was brou, and as if tully set u efence. 
j—- 4 - onal point. therefore, is as to the validity of the Jobns re- 
is for precisely the same compound as that claimed 
: ima Jsacie, @ reissue is for 
nally 


paten ° 

Statutes, copied from the act of 1870, pre- 

nat, circumstances a reissue ay be had. 
The repea' by the courts, and especially by the United States 

Supreme Court, in the Ist, 17th, and 19th Wallace, jicate with i 
distinctness that not only new matter shall be introduced, but that an en- 
t of the ort ent advance of 

The r 

e 


the artis not to to . 
ity or utility d 

at iooned’ ~ and therefore a party, after learning froma subsequent 

advance of the art, the worthlessness of his original invention, is to be per- 

mitted to claim a reissue incorporating what was not originally in his mind, 

and what bad been afterward suggested to him pa by advances in the art 

by others, then he could, 1t may be, even without | new invention, 

all the elements which would serve to test the validity of the new 

ther words, having procured a worthless patent, and hav- 

y learned from the advancing art how, by changing the 

of his patent, it could be made of value, he would, if a reissue in- 

cluding new matter were permitted, have the reissue not only relate 

back to the date of the origina! patent, but absorb within its privileges all 

subsequent matters wholly unknown to and unthoughs of by him origi- 


nally. 
both the Patent Office and the courts. New matter 
yey! ny nate ew Ri new —— is ae —} ~ | >= 4 
gredient in a paten' com on, but any change 
KS Reece statin, whereby a oom and substantially different 


posi alts are secured. 
“Gueh ia AW Ee in question. Itis not only for a composition essen- 
tially different, but for one not within the purpose for which the original 
was des . 

"The pa _$ Mt ea teh anny was entered on record: 

t) 3 
This oaess comin on to be heard upon the pleadings, exnibits, and proofs 
herein, was counsel, and thereupon, upon consideration theres’, 
the court doth orde the said several letters pa A 


Tr, and decree that 
ent mentioned and a fn the bill of complaint herein are good ap 
valid in law; that the plaintiffs are entitled to the exclusive use and rights 
‘ne: that the said defendant. by the use, manufacture, and sale 
improvement described in said letters patent, has infringed 


he same 
unee esetaatye ot P ro ced that the said defendant, his 
is & Pascoe © va _— and all and every of them be, and 


, servants, w D 
t +e [m= - , enjoined and restrain 4 from making, selling, using, or = 
any manner whatsoever di i y P ion for ee — 
boilers, and for ts or improve: 1 


in thet: 

anti fts 5 = 

that execution lesue  tweretor- me 
Vetlogg and Fenton for respondent. | 


United States Circuit Court---District of Massachu- 
setts. 
COPYRIGHT CASE.—SAMUEL E. LAWRENCE 08. JOSEPH E. CUPPLES ¢f al. 
[In equity.—Before SuzPLey, J .—Decided October, 1875.) 
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n formes list of 


Pitue publication 18.8 wonthiy rere 
of adverti enerally, betically 
debtors whose bills carnot be collected after duc efor. oe aeor, 4 


4 of 
tmronat of the Og ine oat in some instances the discount at which the claim 
for casb. lished a book 

The bill of complaint alleges that the defendants have Pat 'e coy of and 
| a Sey ive New si above. described and prepared by Samuel K. Law- 


touce, the complainant, and that it adopts the pian of Lawrence's work 12 
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other purposes e n 
r said Bin of complaint set forth. It is further ordered, ad- 
that defendan' hi 


t pay the costs herein to be taxed, and 


SComplsinant is the publisher of a book called 
lector’s C 

















names and residences of debtors and creditors, and in stating 

ranging Hyd in the objects and purposes of said arrangement. 
. denies that book puolished by the defendants ia a copy, in 
, of “ The Advertiser and Collector’s Chart,’’ and denies 
t can have any valid copyright for any ent of 


x = other canes of persons, or for 
amounts, or an er purposes of arrangement. 
7 aplication of the com ant is clearly one of that class embracing 
dictionaries, directories, maps, and similar publications where 
ae same sources of information open to all, the author, by his copy- 
nt only, provects himself P y of his own labors by a copy from 
his publication, but cannot exclude others from publishing similar maps or 
ts from their own surveys, or ar directories or ogues, the re- 
heir own labors and compilations, without copying the copyrighted 
ion or availing themselves of the labors of the author or compiler. 
the plan or arrangement of a book may be secured to the author, 
uct of his own genius, there does not seem in this case to 
, ve f ge « sae creditors, wey eer cemegnees, 
nts and Value of debts, which possesses any such novelty of p 
and wangement as would preclude any other person from making and pub- 
ng from his own independent sources of information similar lists. 
uestion is correctl be learned l for th plain- 
ant to be whether the de endants have used the plan, arrangements, and 
illustradions of the complainant as the model of their own book,with color- 
able alcerations and variations only to disguise the use thereof, or whether 
the work is the result of their own labor, skill, and use of common mate- 
rials and common sources of knowledge, and the resemblances are either 
accidental or arising from the nature of tne subject. (Curtis on Copy- 


rights, 258 aoe of the same names, residences, and amounts appear in 


ru os 
ublical 
PY ithough 
if it be the prod 
be anything in @ mere 





Aithoug! 
fendants’ as in the compiainant’s tables, the answer itively de- 
eat = they were copied, and the uncontradicted proof is that they were 


derivea from independent sources of information. One of the defendants 
testifies that the names of debtors are bills placed in defendants’ hands for 
collection, and that a great many of the subscribers (creditors) are persons 
they were doing business with previously tocomplainant’s publication, and 
that they were obtained through their convassing clerk. e list of names 
marked a8 identical in the two publications are testified to have been in 
possession of defe: , Previous to the publication of complainant's 
*+guide’’ or of defendant's ‘** chart.’’ 
here is no evidence, therefore, of any infringement of any rights secured 

by his copyright to the complainant. 

Bill dismissed with costs. 

(C. D. Moore. for complainant. 

0. 8. Knapp and C. J. Brooks, for defendant, ) 


Recent American and Lorcigu Patents. 
“WEW MECHANICAL AND ENGINEERING INVENTIONS. 


COMBINED LIFE BOAT AND TRUNK. 

Wilson E Facer, Toronto, Ont., Can.—The object of this inven- 
tion is to provide a combined trunk and lifeboat for the use of 
travelers upon sea-going vessels, which, as a trunk, occupies no 
more room than the ordinary traveling trunk, and yet, in the event 
of a disaster, is capable of being unfolded and extended, so as to 
form, with a suitable covering of rubber canvas, a convenient and 
effective lifeboat. The invention consists in a rectangular frame 
and lattice work about the size of a trunk, made lightly of steel 
and provided with hinged doors, which constitute the trunk or the 
middie portion of the boat. The stem and stern is constructed 
alike of a hinged folding frame at each end of the trunk portion, 
which, together with the said trunk portion, is provided with piv- 
oted folding ribs, which, when the frames are extended and braced, 
and the ribs opened, form the skeleton of a lifeboat, which is to be 
covered with heavy duck or canvas, coated with rubber. 


IMPROVED CAR AXLE, 

Simon Hall and Samuel L. Hall, Ahnepee, Wis.—The object of 
this invention is to enable the wheels to be adjusted on the axle to 
conform to different widths of gage which exist on some of our 
railroads without change of truck. When the wheel is to be ad- 
justed to a narrower width of gage, a sleeve is screwed back, and a 
sectional washer, made of two semi-sections suitably connected by 
dovetails, placed between the outer end of hub and collar. The 
sleeve is then screwed up, so as to force the loose wheel and 
washer firmly in position, the joints of the hub, washer, and collar 
being closed by the elastic packing rings to retain the oil. 


IMPROVED BALE TIE. 

Virgil F. P. Alexander, Greenville, Miss.—This‘is an improved 
bale tie for packing cotton and other articles capable of baling; 
and it consists of a buckle with suitable slots attached to one end 
ofjthe band, in connection with suitable fastening buttons for at- 
taching the slotted end of the band by passing over the same and 
through the slot of the buckle. 


IMPROVED CROSSCUT SAW HANDLES. 

Lewis Shepard, Mace, Ind, assignor to himselt and David W. 
Kennedy, same place.—The object of this invention is to improve 
the construction of the crosscut saw handles for which letters 
patent were granted to the same inventor October 5, 1875, so as to 
enable the handles to be readily detach 2d, to allow the saw to be 
drawn out of the kerf lengthwise, and to enable the handles to be 
adjusted in or out upon the saw. The invention consists in the 
curved and straight handles, secured to each other at their upper 
ends, and provided with bolts at their lower slotted ends, in com- 
bination with the saw blade. 


DOOR FRAME AND JAMB PLATE FOR FURNACES, 

James C. Longland, Rome, N. Y.—Hitherto door frames and jamb 
plates for furnaces have been made of cast iron, the door frames 
having a small pipe cast into them, for the passage of water; but 
the intense heat of the furnaces acting on the inside of the door 
frame, and the outer side being kept much cooler by the action of 
the water, causes an irregular expansion of the cast iron, and, con- 
sequently, breakage, after which the water must be stopped, and 
the door frame soon burns out and must be replaced with a new 
one. Jamb plates are usually made of cast iron and cooled by the 
action of blast supplied by a blower. Plates thus constructed and 
cooled are of short duration. In the present invention the bottom 
Plate is of wrought iron, being forged into one solid piece, having a 
chamber for a water passage. The cover to said water passage is 
tongued and grooved to make watertight joints. The side posts are 
also made of a solid piece of wrought iron, connected with the plate 
by a screw thread, to make watertight joints. In the top plate, also 
of solid wrought iron, is cut a water reservoir, which is connected 
with one of the posts by a passage, thereby causing a constant cir- 
culation of water. The jamb plate is also made of solid wrought 
iron, and is cut out from the bottom up to make a water chamber. 
The ends of the jamb plate are beveled to fit, the one to the side of 
the furnace and door frame, and the other to the water bridge bosh, 
per forming a complete water circulation all around the fur- 

ace, 


IMPROVED MOISTENING DEVICE FOR GRINDING WHEELS. 

Andrew A. Hazeltine, New .Bedford, Mass.—This consists of a 
spring-clamped sponge, which is applied to a movable standard, 
and supplied with moisture from an adjustable fountain arranged 
above the sponge, said fountain having a spout and elastic cover 
to dischatge, by slight pressure, a quantity of liquid on the sponge. 
The device forms thus a convenient and readily operated moisture 
for grinding wheels of all kinds, being easily cleaned and applied 
to the point where it is required. 


ELECTRIC RAILROAD SIGNAL APPARATUS. 

Dr. George Whyte, Northview, Scotland.—This invention relates 
to the establishment of a block system of railroad signals. It con- 
sists in apparatus placed upon the train operating in connection 
with apparatus placed upon the roadway or track, through the 
‘nstrumentality of line wires, batteries and semaphoric masts, 
whereby a moving train cannot enter upon the block or section of 
‘rack before the preceding train has left it without being notified 
of the fact, both by a stationary signal upon the road and the 
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and does not ring when the signal is down 
has left the section in advance. It also consists in the arrangement 
of the devices and circuits whereby each train is made to auto- 
matically remove its danger signal before going on to the next 
section, whereby the following train is notified of the fact that the 
intermediate section is clear. 


IMPROVED NUT LOCK. 
Samuel A. Brumbaugh, Harrisburg, Pa.—This invention consists 
of screw bolts with nuts which are set into recesses of washer 
Plates provided at the under side with ratchet teeth. The wasb- 
ers of two adjoining nuts are connected by a key that enters the 
ratchets by a point and tooth at diagonally opposite ends, and 
locks thereby the nuts. 


IMPROVED MACHINE FOR FORMING PERFORATED LETTERS. 

William C. Robertson and Frederick Pearce, New York city.— 
By forcing down the free end of a lever, the guide and holding 
pilates will be drawn down, forcing pins down through guide and 
bed plates, and through the strip interposed between said plates. 
As the lever is released from the pressure, the plates are raised by 
spiral springs, and by their upward movement draw the pins out 
so that they may not interfere with the putting in and taking out 
of the strip to be perforated. By this construction, by removing a 
detachable plate, the pins may be adjusted to form any desired let- 
ter or other device. 

IMPROVED ROTARY PUMP. 

William T. Doremus, New York city.—In this rotary pump, the 
fluid is forced through a flexible tube coiled around the face of a 
cylinder, through the hollow journals of which it enters. The tube 
is compressed between the faces of the cylinder to which it is 
attached and of another cylinder. The ¢ffect is to force the fiuid in 
front of the point of contact out through the discharge end of the 
tube and form a vacuum in the rear into which the fluid is forced 
by atmospheric pressure, so that there will be a continuous dis- 
charge. 


IMPROVED METHOD FOR TREATING RAILROAD RAILS. 
Andrew J. Gustin, St. Albans, Vt.—For the purpose of imparting 
the proper camber to a heated railroad rail to compensate for 
unequal shrinkage of the metal while becoming cold, this inven- 
tor proposes a combination of three pairs of plain rolls, the middle 
one being adjustable and placed slightly out of line with the 
others. 

IMPROVED CASK TILTER, 

Joseph Barton, Hartford, Conn.—This consists of a cask or bar- 
rel supporting stand that is provided at the rear part with a spring 
bearer that works in a socket hung to the stand, and tilts the bar- 
rel when released from the socket by a lever device from the front. 
When the barrel is emptied to such an extent that the power of 
the spring equals and gradually overcomes the pressure of the 
liquor still remaining therein, the rear part of the barrel is slowly 
and imperceptibly raised, and thus the barre! tilted without causing 
the least disturbance in the liquor. 


IMPROVED GRAPPLING HOOKS. 
Gain Beeman and George A. Phifer, Ironton, O.—In this inven- 
tion the hooks are pivoted to the end of a tube, in which the oper- 
ating rod is arranged to slide. A spring paw! is fixed on the tube, 
in connection with notches in the lifting rod, by which to limit the 
openiog of the hooks by the sliding movement of the rod in the 
tube. The tube may be continuous or sectional, and any form of 
grappling hooks or scoops may be used. 
IMPROVED CAR COUPLING. 

Edward A. Goodeli, Tecumseh, Kan.—A drawhead is provided at 
the bottom with a central hook that is curved to guide the enter- 
ing link and then drop it into a concave rear part. A vertically 
sliding stirrup is guided in top holes of the drawhead back of the 
hook, and seated, when dropped, in a bottom recess. When the 
cars are coupled the stirrup is seated in the bottom recess, so that 
the link assumes its position above the same. For uncoupling, the 
stirrup is raised, which carries the link to such hight that it may 
readily pass out of the drawhead over the central coupling hook. 
The raised position of the stirrup may be secured by seating the 
bail in a groove, at the top of the drawhead in front of the stirrup, 
so that the bail, by its inclined position, supports the stirrups. 


IMPROVED PUMP. 
John Woodville, Washington, Ind.—With the stirrup of the 
presser, which produces a suction and force action, is combined a 
forked detachable lever handle, attached by a forked sliding lock- 
piece, to retain the handle firmly for pumping, and a fulcrum and 
stirrup connecting pivot link to give rigidity and stability to the 
connection of stirrup and handle. 
IMPROVED RAILROAD RAIL JOINT. 
Henry D. Leishman, Yates City, Tll.—This rail-joint clasp consists 
of two separate plates fitted to the base and sides of the rail. One 
extends over the top and along an outer projection of the other, 
and is bolted thereto, while both plates are bolted through the 
webs of the rails. 
IMPROVED ORE CRUSHER. 

Wilson L. Waters, Watertown, Tenn.—This consists in the com- 
bination, with two interior movable jaws, of a wheel located be- 
tween the same, and having diametrica! cams, or their equivalente, 
whereby the strain upon the wheel shaft is neutralized by making 
the working strain simultaneous upon opposite sides of the wheel. 


IMPROVED TREADLE. 
George T. D. Barpjum, Boston, Mass., and Wilbur F. Dial, Mon- 
treal, Canada.—This invention consists of alternately swinging 
treadles, connected by belts with an intermediate reciprocating 
shaft, that operates alternately, by belts in opposite directions, 
loose sleeves with end eccentrics. The latter engage clutches for 
imparting, by their alternately reciprocating action, continuous 
rotary motion to a flanged fly wheel. 
IMPROVED CAR STARTER. 

Archibald H. Crozier, Carlyle, Iil.—This invention consists of an 
arrangement of apparatus of novel contrivance, whereby a spring 
is employed as the brake to stop the car, and as a means of starting 
it again by the power expended in stopping it, which is stored up 


in the spring. 
IMPROVED FLOUR AND MEAL BOLT. 

Edwin Slagle and John M. Graham, Albany, Mo.—This consists of 
a flat inclined shaking bolt, in which the cloth is arranged in wave- 
like form, which greatly facilitates the work. The invention also 
comprises details in the construction and arrangement of the 
sieve; also knockers for keeping the cloth clean, and also a contri- 
vance of the bolt to cool the meal. 

IMPROVED MACHINERY FOR SCREW-THREADING WIRE FOR 

UNITING THE SOLES AND UPPERS OF BOOTS AND SHOES 

Edouard Fromentin, Paris, France, assignor to Joseph M. V. Du- 
rand and Joseph Duborget, same place.—This invention relates to 
certain improvements in that class of machines which cut a thread 
upon a continuous length of wire, insert the screw into the sole of 
the shoe, and cut it off, so as to form a secure fastening in one and 
the same operation. It consists in the means employed for tilting 
the upper pivoted portion of the machine, so as to bring the de- 





ringing of a bell on the train, which bell always rings when the 
nal indicates the presence of a train upon the section in advance, 


vices down upon the sole, in the means for applying the power to 


and the preceding train 
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effect and definitely control the intermittent rotary move ment 
and in the construction of the feed for the wire. 
IMPROVED PIPE WRENCH. 
Edward G. Clinch, St. John, N. B., Canada,—The rear parts of the 
jaws are connected by two bars, the ends of which are pivoted to 
the said two jaws to keep them always parallel with each other. 
With this construction, as the wrench is turned, the jaws will grasp 
the object with greater force as more power is applied. 


IMPROVED WINDMILL 

Samuel Shannon, Shelleburg Iowa.—This invention consists of a 
shield on the sliding bub that shifts the vanes to prevent the lodg- 
ment of snow and ice on the shaft, which obstructs the working of 
the hub. There is also a detachable and adjustable contrivance of 
the eccentric which works the pump rod, to vary the .ongth of the 
stroke; a wearing plate, to sustain and take up the wear of the 
wheel shaft at the end; and a contrivance of the couplirg by 
which the vanes that regulate the opening and closing of the 
wheel vanes are mounted on the machine and connected with the 
sliding hub. 


IMPROVED GRINDING MILL. 
James M. Collier, Gadsden, Ala.—This consists of a novel and 
ingenious contrivance for adjusting, holding, and regulating a con- 
cave bed stone to a revolving cylinder. It combinesa large number 
of new contrivances, to explain which, clearly, drawings would be 
necesgary. 
IMPROVED CENTERING DEVICE FOR GAGE LATHES. 
James E. F. Leland, Bowling Green, Ky.—This device enables 
biank handles and other pieces of wood to be quickly and accu- 
rately centered, so as to prevent imperfect work and loss of stock 
from inaccurate centering, and to increase the working capacity 
of the lathe. The invention consists in the combination of a disk, 
adjustable guides, and a spring with the mandrel of the lathe. 


IMPROVED HYDRAULIC AIR COMPRESSOR. 

Frank Laurence, Washington, Kan.--This improved air compres- 
sor is operated by the direct hydraulic p:essure of a limited quan- 
tity of water, so thata uniform power may be stored up for various 
working purposes. There are two cylinders, to which water is 
alternately supplied from the supply pipe, so as to work the pis- 
tons, which are connected by a walking beam that operates the 
supply valve. A compressing cylinder is arranged above each of 
the lower cylinders, and operated by valves and pistons at the up- 
per ends of the piston rods. The cylinders are connected, by pipes, 
with a receiver into which the air is compressed. 


NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 


IMPROVED TOY CAP EXPLODER, 
Charles Coester, Jr., Bridgeport, Conn.—This consists of two 
pieces of metal attached to a string, and so constructed and arran- 
ged that, on being projected from the hand, they may be caused to 
strike together by coming in contact with another object, or by 
having their motion suddenly arrested by ‘he strings, and s0 ex- 
plode a fulminating powder placed between them. 


IMPROVED PAPER BOX. 

Terence Devine, Jr., Newark, N. J.— This box may be readily and 
securely closed without requiring pasting. It is made from a blank 
of one continuous piece, with central closing tongues and folding 
side flaps symmetrically thereto. The top of the box is made of 
double sections to be locked by the tongues. The box may be 
printed in any suitable manner on the face and side parts, forming 
a neat and secure incloeure for letter paper, candies, and other ar- 
ticles. 





IMPROVED SNOW SHOVEL, 

Eugene Campbell, South Westerlo, N. Y.—The invention consists 
inthe combination of runners with the blade of a shovel. The for-s 
mer prevent the edge of the biade from catching upon the seams 
of a metal roof, or upon inequalities in a cement roof, and thus 
portect the roof from being injured. 

IMPROVED GLOVE FASTENING. 

Frank G. Farnham, Hawley, Pa.—<A plate having a rack is secured 
to one side of the wrist of the glove. A second plaice, attached to 
the other side, is provided with vertical lugs that are connected by 
a pin. On this pin slides a lever, baving a spur, and folded so as to 
form a loop to receive said pin. The operation is as follows: In 
order to fasten the glove, the lever is slid forward until the fold 
strikes the pin, and then raised into a vertical position, so as to be 
passed through the eye of the rack plate. The lever is then slid in 
ahorizontal direction over the pin, until the spur catches in a tooth 
of the rack. 

IMPROVED INKSTAND. 
Jerome Kidder, New York city.—This portable inkstand is cvan- 
posed of a tube or elongated ink reservoir, having a filling and de- 
livery orifice in its upper side, at or near one end. It is adapted for 
carrying in the pocket. 

IMPROVED ROWLOCK, 
Frederic A. Gower, Providence, R. I.—The invention is intended 
to increase the speed and improve the convenience of racing boats 
with outriggers, by providing them with rowlocks that prevent 
wabbling, crabs, and other interruptions. It consists of a rowlock 
of novel shape, that is mounted by ball and socket joint on the 
supporting shaft, which connects and binds directly the four rods 
of the outrigging, in connection with one screw nut. 


IMPROVED GAS REGULATOR AND PURIFIER. 
Eli T. Booth and Daniel J. Esser, Mauch Chunk, Pa.—The inven- 
tion consists in using gasoline and charcoal in the purification of 
gas by arranging it between perforated plates, one of which is over 
the space wherein the gas enters, and the other just under the space 
wherein the purified gas is collected before use. 


IMPROVED SIGNAL HEAD LIGHT FOR LOCOMOTIVES, 
Jobn V. Slusser, Louisville, Ky.—This inveoto: proposes to com- 
bine the signal lights with the head lamp of the locomotive, so tha 
they receive their light from the burner of the bead lamp. The 
invention consists in the arrangement of one or more short tubes 
applied to the head light of a locomotive, said tubes to be fitted 
with movable caps with colored glass for signals. The engineer 
can thus at any time, on receiving orders on the road, change with- 
out delay the solid caps which eover the lamps to transparent glars 
ones, which give the signals without having the trouble to light the 
signal lamps now in use. 

IMPROVED FUR-CUTTING KNIFE. 

William F. Hoffman, Brooklyn, N. Y.-—This consists of a gang of 
knife blades, fixed at suitable distance apart in a frame, to which 
they are pivoted at the end of the shank, Between pivots they are 
fixed adjustably on a clamp ecrew, so that the blades can be readily 
adjusted to set the points all in the same plane from time to time, 
as they wear away irregularly. The cutter is designed for cutting 
the fur into narrow strips for trimming and the like, which is now 
done with one blade only. 


IMPROVED METHOD OF MANUFACTURING FLOATS. 
Linn B. Benton, Milwaukee, Wis.—This is a float made of spun 
hemispheres forced on a beveled connecting band, and toldered at 
the joint witha galvanic copper solution. 
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Business aud Persoual. 


The Charge for Insertion under this head is One Dol- 
lar a Line. If the Notices exceed Four Lines, One 
Dollar and a Half per Line will be charged. 





Agricultural Implemeats and Industrial Machin- 
ery for Export & Domestic Use. B.H. Allen & Co., N.Y. 

$1,000 for any Churn equal to the “ Prize.” A. B. 
Coha, 197 Water St., New York. 

Baxter Wrenches fit peculiar Corners where no 
other wrench answers. Greene, Tweed & Co., 18 Park 
Place, New York. 

To Manufacturers seeking foreign trade—A gen- 
theman of extended So. American travel, speaking Span- 
wh and Freoch, seeks employment during the Centen- 
nial, or to travel. C. E.,6i9 Walnat St., Room 27, Phila. 

M’f’rs of Shafting, Pulleysand Hangers, address, 
with lowest price list, the Dueber Watch Case Manufac- 
turing Co., Cincinnati, 0. 

Swimming Shoes—Pat’d Nov. 2, 1875. Will sell 
Patent, or have them made on royalty. O. G. Ahistrom, 
104 Center St., New York. 

Wanted—A good 24 hand Steam Engine, Cylin- 
der 18 in.x36 in.; Band Wheel, 12 or 13 ft.x26 in. face. 
Address. with full particulars, N. W. Robinson, P.O. 
Box 7735, Burlington, Vt. 

Linen Hose for Factories—t, 144, 2 & 244 inch. 
At lowest rates. Greene, Tweed & Co., 13 Park Place. 

Meter a. 4 Yard Comparing Rods, Meter Sticks, 
and Meter Scales of every description, at Keuffel & 
Eeser’s, 111 Fulton St., New. York. 

Wanted—2d hand 2 to 2% in. Swing Lathe, Bed 12 
ft., Serew-Cutting; good order. Address 8. J. Bene- 
dict. East Randolph, N. Y. 

Wanted— Position to build intricate experimen- 
tal machinery, or charge in general machine shop, by a 
driving man. Address C. F. B., 230 Henry St., Brooklyn. 

Parties about to build, write Pugsiey, 6 Gold St., 
N.. Y..for price Wheelbarrows, Pic ks, Shovels,Sandscreens. 

American Agency in London will push sales of 
any really good article; first class references. Address 
Europe, Box 5,315, Post Office, New York. 

Who Sells an Automatic Table Fly Brush ?— 
J. W. T., Savannah, Ga. 

Wanted—A thoroughly competent Machinist as 
Foreman in a shop employing 2 to 30 hands in the man- 
ufactare of Specialties. Address, giving references, 
Athol Machine Co., Athol, Mass. 

Burglar Alarm, Door and Window Fastening— 


‘ Sent by mail on receipt of % cents. C. H. Fowler, Ros- 


lindale, Mass. 

Propeller Engine, 7x8, and Steam Boiler for Sale 
by E. A. Pope, Box 2739, Boston, Mass. 

For Sale- 36 in.x16% ft. Lathe, $400 ; 25 in.x1? ft. 
Lathe & Chuck, 399; 18 in.x12 ft. Lathe. $230; 15in.x8 ft. 
Lathe & Chuck, $175; Fox Lathe, $200; 8 ft. Planer, 
$425. Shearman, 4 Cortlandt Street, New York. 

300 new and second hand machines of every de- 
scription for sale at low prices. Send stam for our List 
No. 5, Just printed, fully describing each machine, stating 
jost what you want. Don't buy until you look over our 
st. 8. C. Forsaith & Co., Manchester, N. H. 

“ Abbe” Bolt Forging Machines and “ Palmer” 
Power Hammers a specialty. Send for descriptive lists 
with reduced prices. 8. C. Forsaith & Co., Manches- 
ter, N. H. 

Engineers, Read sbout Allen Governor, on our 
last page. Send to Mr. Ailen for circalar. 


Gas and Water Pipe, Wrought Iron. Send for 
prices to Bailey, Farreli & Co., Pittsburgh, Pa. 

File-cutting Machines. C. Vogel, Fort Lee, N. J. 

Yacht & Stationary Engines, Sizes 2, 4,6 & 8 H.P. 
Best for Price. N. W. Twiss, New Haven, Conn. 

Inlaying and Fret Sawing in Wood, Shell, Metal, 
&e. See Fleetwood Scroll Saw, page 138. 

and Heading Sa wing Machine. See ad- 
vertisement of Trevor & Co.,Lockport, N.Y. 

Painters, Grainers, &c., send for Circulars and 
Sample of first class & quick Graining, done with my per- 
forated Metallic Graining tools. J.J.Callow,Clevel’d,O. 

Seeds & Implements~-200 Iilustratious—just out. 
Matied on receipt 2 3c. stamps. A.B. Cohu, 197 Water 
St., New York. 

“Wrinkles and Recipes” is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly by cele- 
brated experts and by correspondents of the “ Scientific 
American.’* 2 pages. Elegantly bound and illus- 
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed. post paia, for $1.50. Address H. 
NW. Mann,Pabiisher. P 0. Box Ti2, New York city. 


Wanted—Every Machine Shcp to send for one of 
Gardiner’s pat. centering and squaring attachments for 
Lathes. On five days’ trial, to be returned at our ex- 
pense if not satisfactory. 709 one inch shafts centered 
and squared up per day. Price $35. R. EB. State & Co., 
Springteld, Ohio. 

Family Dish Drainer—Shop right deed and pat- 
terns$10 per year. J. BR. Abbe, Lawrence, Mass. 
Solid Emery Vulcanite Wheeils—The Original Solid 
Kmery Wheel—other kiads imitations and inferior. Cau- 
fon—Our name is stamped in full on all our best Stand- 
ard Belting, Packing, and Hose. Buy that only. The 
pest is the cheapest. New York Belting and Packing 
Company, 3] and & Park Row. New York. 

Stee! Castings. from one Ib. to five thousand lbs. 
Invaluable where grest streugth and durability are re- 
quired. Send for Circular. Pittsburgh Steel Casting 

Hotehkias Air Spring Forge best in the 
market. Prices low. D. Frisbie & Co.. New Haven, Ct. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 


For Solid Wrought-iron Beams, etc., see adver- 
tieement. Address Union Iron Mills, Pittsburgh, Pa., 


Hotchkiss & Ball, Mecden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 
American Metaline Co., 61 Warren St., N.Y. City. 
¥or Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 


Hydraulic 


Metals. HE. Lyon, 470 Grand Street, New York. 
Vor best Bolt at greatly reduced prices, 
sddress H. B. Brown & Co., BewHaven Conn. 
Diamond Toois—J. Dickinson, 64 Nassau St., N.Y. 
Tempies and Oflcans. Draper, Hopedale, Mass. 
Peck’s Patent Drop Press. Still the best in use. 
Address Milo Peck. New Haven, Conn. 
Ail Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J. 


Scientific 


C. M. will find a recipe for filling for wood 
on p. 315, vol. 30.—J. E.M. will find a recipe for 
chicken cholera medicine on p. 395, vol. 30.—A. G. 
will find a good recipe for mucilage on p. 196, vol. 
34.—H. C.S8. can bronze castings by the method de- 
scribed on p. 11, vol. 34.—A. B. R.’s discovery of an 
electric phenomenon is similar to A. 8. G.’s, ex- 
plained on p. 186, vol. 34.—W. L. D. will find direc- 
tions for repairing the silvering of his mirror on 
p. 267, vol. 31.—R. 8. can coat cellular substances 
with si'ver by the process described on p. 203, vol. 
34.—P. & L. cannot use the electricity from a belt 
economically. See p. 10, vol. 34.—J. C. C. will find 
on p. 203, vol. 34, particulars as to molding wax for 
electrotyper’s use.—T. E. L. will find directions 
for staining wood in imitation of mahogany on p. 
170, vol. 34.—C. W. K. will find a full description of 
Dr. Crookes’ torsion balance on p. 149, vol. 34.—E. 
B. and others will find full directions for making 
au seolian harp on p. 315, vol. 33.—A. A. H. will 
find directions for making a battery for medical 
purposes on p. 196, vol. 27.—T. H. H. can utilize 
mica scraps by the method described en p. 42, vol 
25.—W. F. S. will find a description of an incuba- 
tor in a forthcoming number.—J. L. R. Jr., will 
find on p. 42, vol. 26, directions for fastening leath- 
er covers to iron pulleys.—W. W. N. will find on 
p. 202, vol. 30, directions for painting tin roofs.—R. 
J, O’C. can fasten rubber covers to wooden spindles 
with good glue.—O. B. F. will find directions for 
amalgamating zincs for batteries on p. 27, vol. 30.— 
J. M. will find that timber will bend more easily if 
kept for some time in boiling water.—J. T. 8. will 
find a description of malleable cast iron on p. 138, 
vol. 29.—H. E. will find directions for making arti- 
ficial stone on p. 113, vol. 24.—J. P. will find direc- 
tions for making citrate of magnesia on p. 208, vol. 
34.—E. C. B. will find a practical recipe for tinning 
iron castings on p. 362, vol. 31.—R. C. M. will) find 
directions for soldering gold on p. 251, vol. 28.—T. 
P. F. will find formulas for calculating the strength 
of boilers on p. 186, vol. 32.—W. T. D. will find di- 
rections for bluing steel on p. 123, vol. 31.—J. E.M. 
will find directions for preserving natural flow- 
ers on p. 204, vol. 28.—J. J. will find directions for 
putting a white enameled surface on iron vessels 
on p. 362, vol. 32.—C. H. R. will find directions for 
melting rubber on p. 119, vol. 28.—J. W. B. will 
find directions for browning gun barrels on p. 11, 
vol. 32.—H. C. 8. will find directions for electro- 
silvering on p. 362, vol. 31.—E. D. will find a de- 
scription of the sand blast process, which is pat- 
ented, on p. 195, vol. 27.—L. L. F. will find a de- 
scription of the gyroscope, on which the toy 
which he describes is founded, on p. 91, vol. 31.—C. 
R. will find directions for utilizing leather shavings 
on p. 105, vol. 25.—A. P. will find directions for var- 
nishing violins on p. 281, vol. 26.—A. L.8. can run 
solder into thin bars by the method descnbed on 
p. 282, vol. 31.—W. C. W. will find a description of 
testing lubricating oils on p. 360, vol. 33.—J. W. V. 
will find directions for lighting gas by electricity 
on p. 4, vol. 29.—J. A. will find a good recipe for 
stove polish on p. 169, vol. 33.—F. G. P. will find an 
explanation of the theory of color on p. 180, vol. 
33.—A. B. can blacken the inside of brass tele- 
scope tubes by the method described on p. 362,vol. 
%.—J. O. will find on p. 27, vol. 34, directions for 
making mucilage for postage stamps.—J. P. J. will 
find directions for making battery carbons on p. 
187, vol. 32.—T. H. R. can ascertain the amount of 
moisture in the air by usinga hygrometer. See p. 
409, vol. 32.—W. 8. can season his wooden hubs by 
the process described on p. 58, vol. 32.—G. W. 8. 
will find a recipe for cement for rubber on p. 119, 
vol. 28.—H. E. J. must use Indian and Chinese ink 
for Patent Office drawings.—-W. W. will find, on 
reference, that the absolute zero of temperature, 
and theshrinkage of gases when cooled, are dis- 
cussed on p. 170, vol. 32.—J, W. J. will find a recipe 
for stencil ink on p. 273, vol. 28.—C. H. C. will find 
directions for calcula.ing the speed of pulleys, 
etc., on pp.26, 73, vol. 25.—G. B. F., C.E.C.,K. Q.X., 
and J. A. have sent correct answers to W. C. S.’s 
problem published on p. 107, vol. 34. The replies 
sent by 8. R., M. A. C., and C. F. E. are erroneous. 

(1) G. D. T. asks: 1. What is the actual 
horse power of a steam engine 10 x 14 inches, run- 
ning at 215 revolutions per minute, with a boiler 
pressure of 60 ibs., cutting off at 4? A.A test 
would be necessary before this question could be 
answered. 2. Can the exhaust steam pipe on an 
engine be turned into the smoke stack without in- 
jury to either? A. Introduce the exhaust pipe so 
that it discharges upward, in the middle of the 
smoke stack. 


(2) F. E. H. says: Please give me a recipe 
for making Pharoah’sserpents. A. The genuine 
ones are simply sulpho-cyanide of mercury made 
up by means of gum water into the form of cones, 
pills, or cylinders. They are still made and sold, 
on a small scale, in this city. Weare not aware of 
any law specifically referring to them. Several 
substitutes for the dangerous mercury 








(3) E. L. 8. aske: What diameter and pitch 
of propeller would you advise for a boat 58 feet 
long, 7% feet beam, with 334 feet draft of water, 
engines having 6 x 8 inches cylinders? A. Diam- 
eter 3% feet, pitch 446 to 5 feet. 


(4) B. 8. B. asks: I have some liquid which 
is neither good old hard cider, for it has a vinous 
taste, nor yet is it good vinegar. How can I con- 
vert it into good marketable vinegar? A. Pre. 
pare a large barrel, with a false bottom having a 





number of holes bored through it. Place this in 


American. 


the barrel about six inches above the real bottom, 
and fill in above the false bottom to the top of the 
barrel with good, well burnt charcoal, in coarse 
powder. Moisten the charcoal thoroughly with 
some of the cider, cover the barrel with a piece 
of felt or woolen goods, and allow to remain un- 
til there is a perceptible rise in the temperature; 
then add the cider in such a manner as to keep up 
a constant percolation of the fluid through the 
charcoal until the process is complete. The vine- 
gar may be drawn off from a spigot at the bot- 
tom. 

(5) R. J. C. asks: How much power is there 
in an overshot wheel propelled by a spout of water 
12 inches wide by 3 inches deep? A. A good over- 
shot wheel may give % of the whole effect of the 
water. 

(6) F. O. says: P. is testing a boiler with 
water from a pipe showing a pressure of 60 Ibs. 
The boiler being filled, the gage shows 5 Ibs. The 
gage is half way from top of boiler: now, if the 
pressure be added from the pipe, should the gage 
on the boiler show 60 or 65 Ibs. ? I claim the cause 
of the 5 lbs. pressure is due to the weight of water 
above the gage, and must be added to the 60 Ibs., 
and make the gage say 65. P.says the 6 Ibs. has 
nothing to do with it; the pressure must be 60 Ibs. 
Who is right? A. If the pipe enters the boiler at 
the lowest point, according to the data furnished, 
the pressure at the highest point of the boiler 
would be 60 Ibs., and the gage would show a press- 
ure of 65 Ibs. 

(7) C. G. N. asks: How large a boat will a 
3 horse power engine propel, with side wheels? A. 
Make her from 20 to 25 feet long. "Good friction 
gearing is preferable to ordinary toothed wheels. 
Side wheels give very satisfactory results in 
smooth water. 

(8) R. B. H. L. asks: 1. What kind of can- 
non is used for chain shot? A. Chain shot have 
ordinarily been fired from a smooth-bored gun; but 
we believe that occasionally a peculiar form of 
gun has been employed, consisting of two barrels, 
slightly diverging at the muzzles and having a 
common vent. 2. How many kinds of cannon 
have ever been used? A. Cannons are generally 
classed as muzzle and breech loaders, with smooth 
bore or rified barrels. 3. If a cannon 1 inch bore, 
70 feet from a target, be loaded with 100 No. 1 
shot, to what width would the shot spread? A. It 
is impossible to give a definite answer to this ques- 
tion, since, as you must be aware, the difference 
in the performance of different guns, in this re- 
spect, is very marked. 

(9) T. D. and others.—There is no work on 
taking the buckle out of saws. It is an art known 
only to saw makers, and attainable only by long 
practice and a thorough knowledge of the princi- 
ple upon which saw plates are worked in order to 
impart that strain upon different parts so as to 
overcome the expansion by centrifugal force 
caused by the velocity of the saws in use.—J. E. 
E., of Pa. . 

(10) D. W. W. asks: 1. Is it possible fo 
boiler tubes to get heated to the point of produc- 
ing a spheroidal state when the proper supply of 
water is kept upin the boiler? A. Experiments 
seem to show that, in order that water may as- 
sume the spheroidal state, a small quantity must 
be dropped upon a plate which is heated toa 
higher temperature than the boiling point of the 
water. 2. What is the lowest temperature at 
which the spheroidal state can exist in the case of 
iron and water, and how is it affected by pressure? 
A. Under atmospheric pressure, the temperature 
required is about 290° Fah. In a boiler properly 
designed, the temperature necessary for the 
spheroidal state could not be produced, if the or- 
dinary water level was maintained. We have, 
however, occasionally seen boilers in which the 
circulation was so poor that tubes were burned 
out when apparently covered with water. 


(11) W. C. B. asks: 1. Is it practicable to 
pump water through a pipe 150 feet long, it being 
level from the pump to the well, which is 18 feet 
deep? Yes. 2. Isit better to have the pipe high- 
er at the well than the pump? A. Lay the pipe as 
straight as possible, with the highest point at the 
pump. 3. Should there be a check valve at the 
well? Yes. Putit at the bottom. 4. What sized 
pipe should we use? A. A 2 inch pipe. 

(12) 8. H. 8. asks: What is the matter with 
our stove? When the damper was closed, the 
draft went around under the bottom of the stove; 
when the draft is all closed, the smoke or some- 
thing else will condense into liquid and run 
through the chimney, through the upper floors, 
and into the room below. A. This may be qwing 
to some peculiar kind of fuel you are burning, 
which you do not specify. When the draft is 
closed the flue soon becomes cold, and the air car- 
rying the smoke precipitates its latent moisture 
upon the sides of the flue; the moisture naturally 
carries the particles of unburnt fuel with it. If 
this is the cause, a more free draft would abate the 
difficulty. 

(13) M. B. says: I have a boat 50 feet long 
and 10 feet wide. The engine is 8 x 9 inches. What 
size and pitch of wheel should I use? A. You can 
use a wheel 344 feet in diameter, with 5 feet pitch. 
In general, a wheel that is properly proportioned 
for speed is likewise suitable for towing. 


(14) J.J. says: It is claimed that the out- 
side horse,in plowing a circle, commencing in the 
center, gains only so much as he gains in the first 
round and no more, as the inside horse follows ail 
the time after. Others assert that the outside 
horse gains each round plowed,and will gain in each 
round so long as they continue plowing in a circle, 
and that each and every day the outside horse has 
traveled the farthest. Which is right? A. This 
isa very pretty ‘question, of little or no practical 
importance; and we therefore forego the satisfac- 
tion of answering it, and throw it open to the com- 
petition of those who may be interested in finding 
a solutivn. 
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(15) M. J. asks: What is the method of 

hydraulic cement for water? A. It con- 

sists in gaging a small quantity of the dry powder 

with water, and immediately immersing it in wa- 

ter. If the sharper edges crack or break away 

after a short time, the cement is too hot or fresh, 
or is inferior in quality. 


(16) J. H. D. asks: What weight can an 
average horse raise, if hitched to a rope, the rope 
to pass overa pulley, and the weight attached be. 
low? A. The following table, given by Mr. Traut- 
wine, furnishes a fair statement of average re. 
sults, the speed of horse being miles per hour, 
and the traction in Ibs. : 

Traction . 


(17) J. A. K. asks: What causes an explo- 
sion when water is pumped into a hot boiler? Is 
it the sudden generation of steam, or does the 
boiler crack? A. When an explosion takes place 
under such circumstances, steam is formed rapid- 
ly; and the iron, weakened by overheating, cannot 
resist the pressure. 

(18) J. W. A. McC, asks: By what rule can 
I find out what quantity of water will be supplied 
by a wooden pipe, with a3 inch bore, having a 
head of water of 250 feet, the length of said pipe 
being about 10 miles? A.If we knew all the parti- 
culars of the case, we could only give you approx- 
imate rules; and it would be useless to attempt to 
furnish information from the meagre data you 
have sent. We hope to treat of matters of this 
kind, in special articles, before long. 


(19) R. E. B. says: If I take out a water 
wheel 10 feet in diameter, and repl it with one 2 
feet in diameter, using the same quantity of wa- 
ter, doI gain any power? A. Not from the fact 
of its being larger. If the new wheel is a better 
one than the other, per se, there will, of course, be 
a gain. 

(20) T. A. B. asks: Should the balance 
wheel of a gig saw or vertical re-sawing machine 
and the gate and connecting rod of the same form 
a perfect balance,to prevent thump or jar? A.Ver- 
tical resawing or other rapidly operating machine- 
ry should be balanced so as not only to counter- 
act the weight of the gate or frame and connect- 
ing rod, but also the momentous force, and this 
latter depends upon the velocity at which it is run 
I know of no established ruie for accomplishing 
this. About the only way that I know of to get a 
perfect counteraction is to construct the balance 
wheel with more counteracting weight than is 
really required. Then remove the surplus little 
by little until the machine moves properly.—J. E. 
E., of Pa 


(21) W. M. K. asks: To what extent, if any, 
will air in an open inverted vessel, mingle and 
pass off with a current of water when deeply im- 
mersed and under a pressure of 500 lbs. to the 
square foot? Would hydrogen or some other gas 
remain longer unchanged in bulk than atmospher- 
ic air? A. Either the air or hydrogen will be ab- 
sorbed much more readily by the water, under 
these circumstances, than under ordinary press- 
ure. 

(22) G. H. says: I have in my cellar a hori- 
zontal single flue boiler for the generation of 
steam for heating purposes. Trouble seems to 
be caused by a sluggish combustion. It does not 
smoke nor emit gas; but no matter how much 
coal is putin at one time, the fire burns dull, and 
it is difficult to raise 3 Ibs. of steam and hold it. 
The flue fills with soot quickly, which hangs in fes- 
toons, indicating that there isno draft. A. Your 
description will not enable us to help you very in- 
telligently; but we would recommend that you 
see whether the chimney, per se, is in good work- 
ing order. 


(23) H. F. J.—We cannot estimate the per- 
formance of your engine and boiler accurately 
from the data sent. If you will put a check valve 
on the end of your pipe, we think you will have 
no more trouble. 


(24) O. K. and others ask: 1. How is the 
focal length of a microscope lens calculated? A. 
Focal length is reckoned from the center of the 
combination. 2. How can I test lenses for chro- 
matic faults? A. The only test for achromatism 
is the color ; if there is no color, the lens is achro- 
matic. The best lenses are made of two kinds of 
glass cemented together and burnished in the 
cell, there being no necessity for removing them. 
3. How can I ascertain and compare the powers 
of microscopes? A. In comparing the magnify- 
ing power of microscopes, opticians generally have 
agreed to consider 10 inches as the distance of dis- 
tinct vision ; then by comparing the real size of 
the object with the apparent size of the image at 
a distance of 10 inches, the magnifying power is 
easily determined. See p. 25, vol. 33. 

(25) G. W. 8. asks: What should I put on 
a wooden plug joint to harden the w (poplar, 
bass, or lime) and at the same time to keep the 
joint from moving when fastened in bya screw at 
right angles to the plug? A. Powdered resin 
might answer your purpose. 

(26) G. W.J. says: 1.1 am running a pair of 
high pressure engines, 15 x 28 inches, with 100 Ibs. 
steam, at 150 revolutions per minute. These en- 
gines are both connected to the same shaft, with 
a fly wheel only 3 feet in diameter but very heavy. 
On the crank shaft is a cog wheel 2 feet in diame- 
ter, geared in another wheel on a countersbaft, 5 
feet in diameter, or 244 to one. Connected to this 
countershaft is a screw 10 inches in diameter, with 
square thread of 144 inch pitch, or 94 threads to 
the foot, running through a cast iron nut. How 








much thrusting pressure do we apply to that nut? 
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A. The greatest pressure on the nut will be be- 
tween 9 and 10 times the maximum pressure on 
the crank pins. 2. Would a cast steel nut work 
petter and cooler than a cast iron or gun metal 
one? A. With sufficient bearing surface, we think 
you will find cast iron a satisfactory material for 


the nut. 


(27) W. H. asks: Is there any rule for the 
weight of green pine timber? What is the differ 
ence in weight between green timber and dry tim- 
per? A. It would be impossible to answer these 
questions very exactly, without experimenting in 
each special case. Dry white pine weighs about 
25 Ibs. per cubic foot, and green pine from 30 
to 37. 

(28) J. B. K. asks: 1. Which is the best for 
a base to plate on (for such articles as spoons and 
forks), nickel silver, white metal, or albata? A. 
All these alloys are good forthe purpose. 2. Of 
what metals are these different bases composed ? 
A. Nickel silver isa variety of German silver, of 
which many kinds are in use. The following is a 
good one for plating on : Copper 55, nickel 24, zinc 
10, tin 3, and iron 2 parts. White metal consists 
of: Tin 82, lead 18, antimony 5, zinc 1, and copper 
4parts, Albata is another name for German sil- 


ver. 

(29) W. H. E. asks: What should be the 
number of revolutions per minute ofa screw pro- 
pellerin a model 3 feet 6inches long, to gain the 
maximum speed? A. The question is tooindefin- 
ite. Probably you could not get a correct solu- 
tion in any way but by experiment. 

(30) W. G@. M, says: 1. [ have become near- 
sighted, my eyes being in different degrees affect- 
ed. I can see to read well atthe common reading 
distance, which does not seem to be the case with 
others I have noticed similarly afflicted. What 
has caused it, lamplight or too constantly looking 
at near objects? A. The natural eye has the pow- 
er to cause the front of the crystalline lens to be- 
come more or less convex as objects looked at are 
nearer or farther from it. In your case that pow- 
er appears to be lost by over exertion in looking 
at near objects. 2. Can my sight be restored? A. 
Probably it can, with proper care and rest. 3. 
In looking at distant objects I am compelled to 
partly close my eyes, when the objects become 
far more distinct. Why is this? A. In closing 
the eye, the light passes only through the cen- 
trai portion of the lens, and this part is of long- 
er focus. 4. Will the use of glasses strengthen 
the eyes, or cause a growing necessity for them? 
A. If used constantly they will not be likely to 
remedy the defect. 5. Would their use have a ten- 
dency to make both eyes alike? A. Probably not. 
6, Should they be worn continually? A. No. 


(31) G. C. asks: Is the steamer Great East- 
ern constructed so as to be divided in any number 
of parts, each part to sail independently on enter- 
ing a small harbor or in caseof a rough sea? A. 
If itever was constructed in this manner, the 
matter was kept a profound secret. 

(32) J. P. W. says: In Science Record for 
1874, on p. 574, are directions for making a porta- 
ble field camera obscura. I have followed the di- 
rections, but it will not work, as the lens will not 
throw the image downward. A. The difficulty 
probably is that the lens is not long enough in fo- 
cus. The distance from the center of the lens to 
the mirrorand thence to the paper should be the 
focal length of thelens. It will not be practica- 
ble to use a lens of a shorter focus than 2 feet. 


(83) C. K. asks: 1. Will a good achromatic 
object glassof 2 inches diameter and 3 inches fo- 
cus, with an eye lens of & inch focus, make a tel- 
escope strong enough to see the phases of the 
planets Venus and Mercury? A. Yes. 2. Will it 
show the globular form of Jupiter and the ring of 
Saturn? A. Yes; with asteady atmosphere you 
should see the belts on Jupiter also. 


(34) J. M. T. asks: 1. I wish tomake a tel- 
escope. Which will be the cheapest, a reflecting 
or refracting telescope? A. In small telescopes 
there is not much difference. 2. What will an ob- 
ject glass, 244 inches diameter, of 44 inches fucus, 
costme? A. About $20. 3. What power would it 
stand? A. A power of 150. 

(35) C. R. says: It is desired to surround 
upright cylindrical stoves by shields to protect 
woodwork, etc., from the intense heat radiated. 
Can you suggest some simple and efficient form 
and material? There should be a door to permit 
the introduction of coal. A. Sheets of zinc will 
be the best, unless you require an ornamental ef- 
fect. In the latter case, use Russian iron. 


(36) J.M. G. says: A steamboat boiler is 
filled to top of steam chimney with water, and 
shows 5 Ibs. pressure on the steam gage from 
weight of water in pipe connecting the gage with 
boiler. In testing the boiler to 60 Ibs. water press- 
ure, will it be necessary to show 65 Ibs. on the gage 
in order to have 60 lbs. on the boiler? Will the 
gage show 5 Ibs. more than a gage placed at the 
Pressure pump? A. When there isa pressure of 
60 lbs.; at the highest point of the boiler,’under the 
circumstances stated, the gage will indicate 65 
Ibs., and the gage in pressure pump will indicate a 
still higher pressure, if, as is generally the case, it 
is subjected to the action of a still higher column 
of water. 


(37) A. N. asks: How can I write or draw 
on smooth plates of zinc, and afterwards etch the 
marks in with acid? A. Mix 1 part strong nitric 
acid and 100 parts water: pour over the plate, and 
let itrun to and fro. Wash with water, and pour 
weak gum water over the plate. 

(38) X.X. X. asks: How can I make a good 
oleate of soda? A. Oleic acid forms two classes 
of salts, normal and acid. The normal salts of the 
alkalies are the only soluble ones. They form 
Soaps, and by the evaporation of their aqueous so- 
lution may be obtained in the condition of an 





state of purity isa matter of some difficulty, ow- 
ing to its tendency to combine with oxygen. To 
obtain pure oleic acid, olive or almond oil is sap- 
onified with potash ; the soap is decomposed by 
tartaric acid, and the separated fatty acid, after 
being washed, is heated for some hours in the wa- 
ter bath, with half its weight of lead oxide, previ- 
ously reduced toa fine powder. The mixture is 
then well shaken up with about twice its bulk of 
ether, which dissolves the oleate of lead and leaves 
the stearate ; the liquid after Standing for some 
time is decanted and mixed with hydrochloric acid; 
the oleic acid thereby eliminated dissolves in the 
the ether, and the etherial solution, which rises to 
the surface of the water, is decanted, mixed with 
water, and freed from ether by heat The acid 
may now be converted into soap by the addition 
of pure caustic soda, which is afterwards separa- 
ted from its aqueous solution by the addition of 
chloride of sodium, and pressed to remove excess 
of moisture. Owing to the strong affinity of the 
liquid acid for oxygen, as prepared by the above 
method, it has a brownish color anda slight odor. 
See answer to A. B. C., below. 


(39) A. B. C. asks: Can oleate of soda be 
made chemically pure? A. If absolute purity be 
requisite, try the following: Redissolve the oleate 
of soda, as obtained by the above method, in water 
that has been boiled for some time to expel all the 
air, and again decompose with tartaric acid in ves- 
sels filled with carbonic acid gas. Allow the acid 
to settle, decant the supernatant liquid, and wash 
with water free from air. Then add a large ex- 
cess of strong ammonia, and,when solution is com- 
plete, precipitate with chloride of barium. The 
oleate of baryta thus formed is dried and boiled 
with alcohol. During this operation the salt 
melts and forms a viscous liquid, but a portion of 
it is dissolved, and is deposited in crystalline plates 
as the liquid cools; these are again crystallized 
from alcohol, and on decomposing them with tar- 
taric acid pure oleic acid is obiained. 


(40) W. 8. D. says: 1. A church is being 
heated by a hot air furnace, but there is a fault in 
the ventilation, which is effected by one large pane 
in each window hanging on aswivel. When the 
church cools, there is a cold damp air, and the fur- 
pace draws cold air from the inside of the church. 
A. The supply of fresh air to the furnace should 
be taken from the exterior of the building, by 
means of an enclosed shaft, which may be con- 
structed of matched boards for the most part, be- 
ing of brick near the furnace. Place a vaive, or 
shutter on pivots, within the shaft,to close it when 
required. Additional openings for ventilation 
should be provided at the ceiling. 

(41) J. F. B. asks: 1. Is it necessary that 
the wires of a galvanic battery be copper, or will 
iron wire do? A. Not absolutely necessary; but 
as the conductivity of copper is about seven times 
greater than that of iron, it is better to use cop- 
per. 2..Is the vapor of a battery, consisting of 
copper zinc plates, poisonous? A, No. 


(42) X. Y. Z, asks: 1. How is an ohm, in 
electricity, measured? A. An ohm, the unit of 
electrical resistance, is roughly equivalent to 
1 foot 1°9 inches in length of German silver wire of 
No. 29 British Association gage. It would not do, 
however, to place much dependence on its accur- 
acy as thus determined, as the resistances of vari- 
ous samples of wire vary considerably. Standard 
copies of the ohm are supplied by various foreign 
manufacturers of telegraph apparatus, and possi- 
bly, also, by some American houses. 2. How are 
the connections made in the open circuit system 
of telegraphy? A. The key is provided with 
both front and back contact points. At terminal 
stations the line is connected to the key lever; one 
pole of the battery and the back contact point are 
connecte i to earth, and the opposite pole of the 
battery to the front contact of the key. &xcept 
when the station is transmitting, the lever is al- 
lowed to remain constantly on the back contact. 


(43) B. 8. 8. asks: 1. How long will a silver 
solution hold itsstrength ? A.The cyanide solution 
should last for monthsif kept,as much as possible, 
from the action of air. 2. Ought it be bottled 
when notin use? A. Yes. 


(44) C. R. asks: The quality of the mag- 
net is destroyed by fire. Does this magnetic prop- 
erty of the iron impart itself to the fire? If not, 
what becomes of the magnetic property? A. The 
attractive property of a magnet is supposed to de- 
pend upon a peculiar arrangement of the mole- 
cules of which it iscomposed. Bodies capable of 
becoming magnetic offer more or less resistance 
to an arrangement of this kind. We may, there- 
fore, assume that the molecules of a magnetic 
substance are in a state of strain. Heat reduces 
the conditions of restraint by imparting motion to 
the molecules, and thus allows them to resume 
their former position. 


(45) C. A. H. asks: How can I make an el- 
ectrical machine capable of giving the same pow- 
er as a Bunsen battery? A. The ordinary electri- 
cal machine is not capable of producing a current 
equal to that from a Bunsen battery. A stick of 
shellac rubbed with flannel, however, will produce 
a greater tension, but the current from such a 
source is infinitesimal. A magneto-electric ma- 
chine would cost more than the battery. 


(46) W. R. asks: 1. What are the best 
width and thickness of single steel horseshoe mag- 
nets that will do to form a compound one? A. 
Make the width about ,), of the length, and the 
thickness 144 the width. 2. Of what size should 
single electro-magnets be to form a compound 
one? A. An electro-magnet, such as used for the 
sounders or registers in telegraph offices, will be 
found sufficient. 3. How shall I temper the mag- 
nets? A. For permanent magnets use the best, 
fine grained steel; temper as high as possible, and 
then draw, by heat, to a violet straw color. 4.How 
many feet of wire are required to saturate single 
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Carbureter, J. BR. Alien........c0s.seeseeeeversveees 174,064 








long? A. An electro-magnet, charged by two or 
three Daniell cells, will answer the purpose. Carbureter, J. Gray.....cccccerceeseese Soucecs edocs 174,078 
Card grinders, bearing for, F. McCormick... ... 174,271 
MINERALS, BTC.—Specimens have been re. | Carpet fastener, F. O. Clark ..........s00- cseeees 174,068 
ceived from the following correspondents, and — onete, T. FB. MOOrC.....cccccccccescceees = 
ONGST, J. J. DUBR..ccccccccsccccscccscccs wevcccess . 
examined, with the results stated : Charcoal and acetic acid, ete,, H. M. Pierce...., 174,292 
L. L.—It is possible that the mineral was eucair- | Churn power, P. H. Cumiskey.............s00000++ 174,121 
ite, with which it agrees in physical character ; | Cigar mold, N. Du Brul (1)...........sesceeeeeeeers 6,967 
but the amount did not suffice to determine its | Cie*®rettes, machine for trimming, A. Montes. .. 174,277 
chemical constitution. Will you send about 8 pve es ' 7 i se MAKOOUL, ...... 000. eseees _— 
es line, . WOT, nc ccwcscccscscccces seoscesees ‘ 
ented gene Poem oe dee: a ah Clutch, friction, E. Reynolds..............csseeess 174,308 
Clutch, friction, J. Turmer...........ccesees. saves 174,324 
lime and sesquioxide of iron. The color does not Clutch, pulley, D. W. Buroham.............6..00«+ 174,190 
indicate anything injurious.—L. C. T.—Send us a Coal scuttle, C, Smith, ..........5. cecccecceeeeceees 174,314 
specimen of your mineral, and we will tell you | Coffee pot. J. MeComm...,.............0seeeeseeeees 174,272 
what it is. Gam, G. B.D Rcccsese cece) svecccssces cose 174,059 
Gees, G. GB, BaPSBrarcoceds« . -cococcoccecseccesvecss 174,084 
COMMUNICATIONS RECEIVED. Cork, composite. We BdRBocc0.00. ccceccccveveseses 174,260 
The Raitor of tne SormwrurIG AMERICA 80- | Compare, cooling board for, 8. T. Bhaw....... 1,8 
. o BM. 2. BBW... wc ccennee “4, 
knowledges, with much pleasure, the receipt Of | Corset, M. Cobn.......cccccececeee sncveneceeeecaees 174,190 
ae papers and contributions upon the follow- | Corset spring, J. Day... ...........0.ceceeeeeessees 174,208 
subjects: Cracker machine, D. M. Holmes... ............«0.. 174,244 
On a Car Brake. By M. M. 8. Cultivator, M. &. TarkKInGtem.....ccccsccesccsccsces 174,320 
On Problemsin Gunnery, ete. By R. H. Cultivator, rotary, G. E. Hopkins,.,..........++. 174,245 
On a Cannon Musical Instrument. By H. M. B. Curry comb, C. B. Bristol Moc cccececevcesesveccses 6,156 
On Belting. By E. H. D. Casey eos FS. Do Webs oo ccacseccccccccchcsdecese 174,829 
On a Geometrical Problem. By J. D. L Demijohn, G, W. Banker,..........scc0 cevcesceees 344,106 
< mag Designs upon bard surfaces, B. C. Tilghman ¢¢ al. 174,167 
On the Mississippi Improvements. By B. J. B., Door, check, E. W. Chamberlain,...............+. 174,195 
= oe tets 8. e F, i Deel GRNeR, F. GANT ec ccc cscccncenstteccbectodnee 174,165 
mthe Moon. By J. A. 5. Dredging bucket, T. Smith........... .. savececnte 174,915 
On Employers and Employees. By 0.0.T.E. | Dress shield, ©. J. Wilber..........c0ccceceeseeees 174,099 
Ona SolarPhenomenon. By J. C. Eaves trough, W. F. Moulton...............sse00s 174,281 
On Another Explosion. By H. I. F. Electrical connecting post, J. Kidder............ 174,58 
On Transplanting Trees. By C. E. H. Electrical switch and cut-out, 8. D. Field........ 174,128 
Elevator, M. L. Wyma@m...... .csces cece covess 174,172 
Also inquiries and answers from the following: _ | Elevator, heertnoedinng BE. Ee. WYRE. cccscoccevccs< 14,171 
C. A. W.—R. F. F.—D. L. W.—J. L. R. B.—¥. W. Embalming apparatus, G. T. Parker.............. 174,085 
—W. R.—C, D.—8. H.—A. F.—W. C. 1.—E, W. Embroidery frame, E. W. Karker... ..........++. 174,142 
—_ Engine regulator, electric,8. D. Field ........... 174,127 
HINTS TO CORRESPONDENTS. Excelsior, plane for making, A. K. Hall.......... 174,284 
Correspondents whose inquiries fail to aj Fare register, W. H. Hormum.... .........0sss0s0+ 174, {246 
should repeat them. If Bem so eat published, thes Pe Sy Eis Meee accncnccativedvcises Wencseeba 174,235 
Fence post, E. R. and O. L. Pinney.............. 174,204 
may conclude that, for good reasons, the Editor Ge, Be. FOIE; coedacvcccostiscucetscetes 174,296 
declines them. The address of the writer should File-cutting machine, F,. H. Brown........ ...... 174,060 
always be given. Filtering apparatus, L. Prange........... ... ove 174,297 
Enquiries relating to patents, or to the patenta- | Fireman's suit, J. W. ee stcdccrrbecsiebaedes 174, 286 
bility of inventions, assignments, etc., will not be | Flooring, E. M. Kuhn ... .........cccccceccceceecs 174,261 
published here. All such questions, when initials | Fruit jarstopper, W. Vom Hofe................... 174,827 
only are given, are thrown into tne waste basket, | Furnace for portable boilers, W. J. F. Liddell.. 174,189 
as it would fill half of our paper to print them all; | Furnace, metaliurgic, J. Williams................ 174,100 
but we generally take pleasure in answering briefly Furnace front, C. B, Marthems............eeeress 174,148 
a cs Np dears aa A Purateure, obs, Jotus for, T. bc Lederle one Aes 
‘ ’ o be Bee MAUGOTB... cee vee “, 
Hus ¢ Se ae ee Po oe Saks le Gy Ss pcccncddde wccones weentsecdecnes 174,211 
are sent: o macuines for recutung Gage, recording steam, J. B. Edsonm.............. 174,125 
hand saws? Who sells pure bred poultry? Who Game apparatus, F, Tros,.........ccccccscsceeeeces 174,168 
makes brass castings? Who makes cider mills | Gate, G. Gilbert .. 0... ..cccceccccseccceeeenseeeees 174,226 
that grind and press at one operation? Whose 18} Gave, D.H. Kime........... .cccssecsecceseeeveeees 174,250 
the best boiler for generating steam to heat water | Gate, Miller and Hilison................ cccsscesees 174, 246 
inatank? Who sells platinum,and what is its} Gate, farm, W. Hullett................ccccceeseees 174.240 
cost? Who sells machinery for working small | Gold from quartz, obtaining, T. H. Cobley....... 174,118 
screw propellers by hand power?” All such | @overnor, B. W. Johnson.............. soonepecteds 174,254 
personal inquiries are printed, as will be observed. — a e rayne eo oceeee vocecceecees eeeeeee ya 
“ ersonal ” sa. . BY. ccccccccsesceveceeseetsens . 
7 aauie ahaien ne hak sae Oaer te a 9 re Ay cwemam ecccrcccccccccccesece ayer 
Spain Grill, T. A. Bill..ccccccccccescveccosvcscccecs 174,242 
the charge mentioned at the head of that column. | (415 drilis, teeth for, A. H. Dixon............+. 174,067 
Almost any desired information can in this Way | (pa 5piing device and fruit picker, J. F. Adams.. 174,108 
be expeditiously obtained. Graver holder, C. M. Howard... ........555 esses: 174,186 
Gun, machine, W. Gardner..............ccceeeeees 174,180 
Hame fastener, J. E. Newcomb................00++ 14 146 
(OF FICIA L.] Harness, ©, C, BastmaR......cccccscovccscccccceees 174,124 
oa Harness saddle tree, E. M. Kinne (r)............. 6,960 
INDEX OF INVENTIONS RN DDO evcbidbiiasscoceccnditridciinst 174,089 
Np ten ste — ~d Woodward....... nan 
arvester, Converse and Smith.............csseee« M4, 
Letters Patent of the United States were | Harvester, J. Werner, Jr..........6..6 66600005 .-. 174,380 
Harvester, cotton, Hilland Fayne,............... 174,248 
Granted in the Week Badiag Harvester, rake, P. 8. Burditt........... ccccecees 174,189 
February 29, 1876, Bay losder, H. L. Shields .............0000seeesees 174,004 
Heater, feed water, C. R. Shepler... ........... . 174,812 
AND EACH BEARING THAT DATE. Hog cholera, remedy for, E. Royalty.............. 174,157 
(Those marked (r) are reissued patents.) Hoist, safety, 8. E. Stokes, Jr...........ceceeeeees 174,318 
Stn Whe Gy EEN ce cccsesceseusedsscosvesosonsens 174,181 
Alarm, electric burglar, W. H, Rodgers....... 174,156 Hydrometer, J.J. HICKS... ...cccscscceccessecsoees 516,509 
Alarm, electric fire, W. Gates... .......0-ee+ se 174,070 oe —— gp onsen Sc obaniecnarnd me 
Auger, earth, A. W. Morgan..........sseceseeeeeee 174,083 | froning apparatus,G. W. Cottingham............. 74,3 
GE TE, BEC scale vocnsesdectecatobosocseived 174,162 | Journal box, W. H. Robinson,...........++.se0+00 174,308 
en aherbwes attachment, A. Rannie........ 174,300 | Kettle, steam, 8. W. Chamberlin...............+.+ 174,154 
Bale tie, J. A. Bostwick —........sseserereereeees 174,109 | Knife and spoon, combined table, J. Higgins.... 174,241 
Bale tic, J. R. and H. A. R. Horton... .........+. 174,247 | Knife, pocket and draw, J. W. Peirce.......... -s» 174,289 
josesedb: soseneccen es ees . 174,082 | Knife-scouring box. 8. M. Button..............-.. 174,191 
ee cement, Sanomn secsceccscessecece 174,228 | Knobsto spindles, attaching, H. A. Dierkes.... 174,209 
Bearing, anti-friction, A. G. White.........+.+++- 174,831 | Lamps, gas lighter for street, J, Chapman... .... 174,193 
Bed bottom, E. P. Carter... .......-ssesseeeceseeees 174,062 | Lamps, sign for street, P. A. La France.......... 174,079 
Bed bottom, P. C. Hard .. .......cceeeccceeseesene 174.286 | Letter box, F. D. Bemmett..............ccccceeeenee 174,340 
, spring, J. E. Lord......-.-++eee++ 174,080 | Life preserver, F. M. English............ «cece 174,217 
en ot BE, TEIWDEG. 0000. ccccces oe 174,257 | Lock, combination, H. Clarke (1)............s««+. 6,99 
oA. DIOPROS......cccccccccccces ..» 174,210 | Lock, combination, J. McCaskey......  .... «+... 174,278 
a a POCK, ......csscccccccccsecesseess 174,151 | Lock, combination seai, H. Clarke (r)........... 6,958 
Bird cage, F. J. Meyers ...... ...sseeeeceeereveeee 174,274 | Lock, door, M. Light..........sseeceeee cecceeeeees 174,264 
Bleaching extract or hemlock bark, E. Bradley.. 174,110 Lock for drawers, ete.,L. L. Bates,.............. 1M, 182 
Boat ani trunk, combined life, W. E. Facer..... 174,218 pe mero bina 47 =. Soeepuacbysédeaheceue _ 
Boller, culinary, C. M. Garber... ......+eeseseeeee 174,264 comotive firebox, G. W. DORs 00. ccccdcseocces MM, 
sk, C. F. Kubmle...........2 cseccccescesees 174,262 | Meat chopper, J. D. Adt.........605 ccceesceeeeres 174,176 
ener sw he stiffener. etc., J. J. Adgate see 174,174 | Meate, etc., preserving, H. Gaulifeur........... . 144,071 
Boot heels, polishing, L. Graf... .......eecsereeeees 174,281 | Mechanical movement, T.O. Perry............... 174,088 
Boot heels, shaping, R. Taylor.........--.-+-+++++- 174,006 % Meter, liquid, T. L.. Witt.........ccccscecceveweseees 174,386 
Boot-pegging machine, N. B. Dit Lepine......... 174,066 | Mill, quartz, 8. H. Cowles, ..........scccewceeeeseee 174,202 
Boot shank support, J. 8. Nel#on...........000+- 174,288 | Millstone pick, J. B Endries,...........ccsceeeeses 174,069 
Boot stiffeners, making, W. N. Sprague.......... 174,164 | Moccasin, 8, T. Hutchins... ........ ci cceceeeceeees 174,077 
Boot sample holder, J. D. Bridendolph.......... 174,111 | Mortising and tenoning machine, G. Benjamin. . 174,184 
Boot sole plate, ete., E. 8. Perry.......-+..0.0+0++ 174,290 | Mowing machine, J, B. Tinker...........0sssseee0+ 174,098 
Bottle corking machine, F. J. Berry... .......... 174,058 | Nail plate feeder, B. F. Rice (7).... ....cecceeees 6,970 
See Se 174,268 | Nut cracker, C. B. Martim............cccccccccecevees 174,142 
ee... GOR «Mees 174,828 | Nut lock, J, J. A@gMe .. ...cccsseesesseeeeseeees 114.195 
, draw, J. Schwennesen....... ....... 174,907 | Nut lock, R. P. Thomas,............ccceccceceveveee 174,823 
ies ties B. ComKMn.........cccccccceseess . 174,120 | Organ bellows, reed, A. Dayton................«++ 174,207 
Broiler, F. Martin, Jr. ...cccssccccesceeeeeeseees 174,269 | Organ bellows, seed, L. K. Fuller.............++.+ 174,228 
Burner, lamp. W. H. Parr...........cccceeceeeereene 174,288 | Packing, cylinder piston, C. H. Hutchineon..... 174, 187 
Button, J. R. Smith..........-- ccccecee convene . 174,161 | Packing piston, W, W. St. Jobm............c.000+- 174,817 
Can nozzle, oil, R. H. Hasenritter............+++++ 174,131 | Paddle wheel, feathering, R. Forward............ 174,220 
Can opener, J. 8. Dunlap..........0.cecceeeeereeees 174,123 | Pan, baking, B. P. Foster............... «s++« yudues 174,223 
Can, sheet metal, D. Steiner...........- ceeseeeees 174,316 ad box, G. M. + homage sodee : Z eoepeee esse - ee 
n, sheet metal, W. A. WICKS........66. ccceeees 174,384 | Paper-cutting machine, Coffin an WRB coccecse y 
Sena oll, F. W. Wiesebrock............+.+- 174,983 | Pegging machine, W. G. Budiong (r)........ ecco |=60,088 
Car axle box, C. H. COx......ccc00. cere conseee 174,341 | Pencil case extension,C, H. Downes..........-... 174,122 
Car axle box, Robinett, Brown, and Pickett...... 174,306 | Piano lid support, J. B. Shaw........ cccecreeenees 174,310 
Car coupling, C. H. Briggs.........--cecceesseeeees 174,187 | Pianos, trussed standard for, E. Oakley........... 174,284 
Car coupling, re GREER. .covcccvccccvecesccsees .. 174,116 | Pick, W. L. cepa a ey msomio caddis wip 
coupling, J. C. Gemtry...........cccceeeeceweees 174,072 | Picks, mannfacture of, J. C. Klein (?)....... «+.. x 
on ine. w.a. Sevier segbbétidbus cond vesnbbe 174,193 | Plane for making exce'sior, A. K. Hall........... 174,284 
Car coupling, J. 8. Purnell..........-.+++seeeceees 174,209 | Planter, corn, C. A. ANGeTs@OD..........000.scenee 174,179 
Car coupling, J. A. Vogler..........ccs-cceeeeeeees 174,926 | Planter, corn, J. V. Reams ......+6.-.+.eseeeeee -oe 114,801 
Car, feeding stock, J. R. McPherson (r).......... 6,958 | Planter, seed, Hilyard and Hohimer............... 174,184 
Cars, grain door for, Z. M. Hibbard.........+++.+. 174,289 * Plow, F. Chevalier.......+.00+ cesses sesesererereere 1H,115 
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Plow, A. H. Piland..........«+. coeceseve covccccccess 106 ae8 


Plow, J. W. Wright 

Picw and cultivator handie, W. 8. Babcock 
Piow shoulder, Blountand Haiman 

PiLow, harrow attachment for, Jacobus ¢ ai 
Pocket book lock, D. M. Read. 

Polishing chuck, F. M. Pomeroy 

Post driver, Shelton and Smith 

Press, G. B. Boomer 


Printing press, J. L. De Huff ........... sebodstdie 174,065 


Privies, cleaning, H. G. Bull (r) 
Propeller, endiess chain, L. Alvord 
Pulley, F. H. Crafts 

Pulley, driving. D. Heer 

Pulley, power transmitting, W. Gooding 
Pomp, W. Adair (r) 

Pump bucket, chain, J. 

Pump, pneumatic, T. O. Perry 

Pump, sand, E. F. Andrews 

Pumps, gum cup for, J. E. Mooney.............+ ee 
Purifier, middlings, A. Greenleaf 
Railway rail, 8. Sutton 

Railway rail joint,8. T. Hughes 

Rake, horse, T. 8. Brown 

Rake, horse hay, D. D. Dunn 

Rake, horse hay, 8. Lessig (r) 
Refrigerator, J. L. Tucker 

Register foot rest, not air, J. Keys 
Roaster, peanut, M. M. Nortbrup 
Rollers, sanding, G. A. Crocker 

Row lock, T. Dowling 

Sad iron,Salisbury & McCahey 
Sadale,gig, A. Ortmayer (r) 

Saddie tree, P. B. Horton 

Safe, fireproof, D. Fitzgerald 

Saw, J. E. Emerson 

Saw, jig, E. H. Benedict 

Sawmill head block, L. Buzzell 

Scale beam, W. W. Reynolds 

Scraper, mold board, F. C. Milliken 
Scraper, road, R. D. London...............++ Geese 174,081 
Seaming machine, Hine & Bentley................. 174,076 
Seed drill and planter, L. L. Haworth 

Separator grain, &. Kurth 

Sewing machine winder, W. E. Browning 
Sewing machine shuttle, J. Stamm 

Sewing machine shoe, Sawyer & Esty 

Sewing machine, straw, C. F. Bosworth.. .... 
Shaft ccuplicrg, H. Albrecht 

Shears, etc., registering-ticket, R. McCulley 
Shell, explosive, H. Tyler 

Shoe, 8. Van Haverbeke 

Shoe-supporting mechanism, E. Lemercier (r).... 
Shatter worker. A. W. Seavers, 2d 

Sign, street lamps, P. A. La France 

Soda cask,I. N. Herrick 

Spark arrester and consumer, W. H. Maliory 
Stereoscope, 4. David. ...... pactuseiabonnbeyeueebe 174,206 
Stocking, C. E. Wakeman 

Stove, heating,C. H. Blanchard 


174.280 


Straw cutter, B. Belcher 
Styptic remedy, B. J. Field 
Suspender strap, F. E. Johnson 
Suspenders, B. J. Greely 
Swing, J. G. Taylor 
Teeth, instrument for filling, C. D. Ludwig 
Telegraph, fire alarm, J. H. Guest 
Telegraph wires, isulating, J. Olmstead (r)..6,954, 
Tinned blank, J.C. Milligan 
Toy hoider, C. F. Packard..........0.+e00.++ eee 
Toy pistol, 0. C. Butterweck 
Toy pistol, 8. D. & D. C. Goodale 
Toy trundle, Long & Eisenhardt 
Trap, hog, D. M. Crowder 
Treadies, 8. W. Robinson... ... eeccece oe 
Treadie, M. De R. Spaulding 
Tree protector, J. Bryan 
Trestle, J. H. Ernst..........000++. Senibapvheedeuantie 174,126 
Tubing, ornamental, J. M. Clark 
Tumbler washer, A. D. Puffer Jr.. 
Umbrella lock, H. Clarke (r) 
Valve apparatus, safety, L. Moore 
Valve, globe, J. N. Matlock (r).......+..+. oneegeee 
Valve, osciliating, A. B. Clark 
Vehicle axle and whee!, B. F. Richardson 
Vehicle seat, F. Oppenheim.. 
Vehicle wheel, C. Lea ....... Cnderdecésosesccecoseos 174,138 
Veneers, machine for cutting, H. T. Bartlett..... 
Ventilation. house, B. Abrahams.... .......... 
, A. J. Robi 
Ventilator for chimneys, L. A. Heard 
Vessels, rudder indicator,J. A. Briebach 
Wagon axles, setting, F. B. Humphreys 
Wagon broke, J. L. Bayley ... 


- 174,287 


- 174,092, 174,093 


Venti} 
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Advertisements. 


Back Pace -----= $1.00 a line. 
Inside Page ----- 75 cents a line. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as 
early as Friday morning to appear in next issue. 


REVERSIBLE 
EN 


HOISTING us Le PO iGINE 


Cheap. simple, durable effective 
- LI IDGER ooD MEG Con 165 rear! 


omen rd of all _f also GEAR WHEELS, parts 
f MODELS, and materials of all kinds. Castin s 
Small Lathes, Engines, Slide Rests, &c. een eee 
GOODNOW & WIGHTMAN, 23 Cornhili, Boston, M 
ANUFACTURING ay ay ry Ma- 
angry gee Moulds for Cement Drain Pi; 
J. STOCKWELL & CO., Portland, ate. 








t.. N.Y. 











DOOR MATS. mice. i i 20. Can rea. | P04 


Circulars or Rights. Address ICE, Adrian, Lil. 


ANTE D—A Draughtsman familiar with 
scale mechanicai drawing, right line work, and 
perspective ferme. A permanent situation for a suit- 


able man. Address, encios: ing mene of work and 
references, WROUGAT IRON BRIDGE CO., Canton,0O. 


ANTED—Punch, for punching 2% inch hole 
inch Fae 7 inches from edge. Heavy Rail 
Panch, t traightener with dise g Clutch, would 
answer. Address avin sketch avd description, with 
terms, WROUGHT IRON BRIDGE CO., Canton, Ohio. 


CORLISS ENGINE & ee 
No. 2 Root Blower, — ee... 
Lx; elden Pianer ° 
Pratt & Whitney Lathe 
yo Shapers and other tools. Send for list. 
E. BULLARD, No, 48 Beekman 8t., New York. 


D HAND MACHINERY — Apply to 8. C. 
Cortlandt Street. New York 


For Patentees and Manu- 
facturers. Steel Alphabets, 
Figures and Punches 

Rass LABELS,MACHINERY PLaTEs. BRIGH ‘AM & CO. ee 


MEW Sent on Metal, 11 Cornbill, ren. Mass. 
Send for Illustrated Price List 


IRCULAR SAW MILLS, PLANERS, AED. AY wy 
Wood-working Machinery, e by 8. HEALD & 
SONS, Barre, Mass. Prices low. Sen for cheatin. 











FR S800 








B% OOK on MAKING AND WoREING BaTTeRtizs, Electro- 
typing, Plating,&c.,25c. T.RAY,Box 185,Ipswich,Ms. 


OR SALE—In Rockville, Ind., Foundry and 
hine Shops, Toole and poctenery, which are 


Mac 
running es full time—$8,000 88 
[SAAC McPADDIN, Rockville, Park Co., Ind, 








3000 Engravings; 1840 Pages Quarto. 
Price $12. 
FOUR PAGES COLORED PLATES. 
t@” The National Standard. 
PROOF--20 TO I. 


a sales of Webster’s Dictionaries throughout the 

in 1873 were 20 times as large as the sales of ay 

other ictionaries. We will send proof of this on appli- 
cation, and such sale still continues. 

More than THIRTY THOUSAND copies of Web- 
stor’s Unabridged have been piaced in as many Public 
Schools in the Dnited States, by State enactments or 
School Officers. 

ee all others in giving and defining scientific 
[President Hitchcock. 


wanes by G. & C. MERRIAM, Springfield, Ms. 





8 Nos. 2, 18, 31, 37 a. @, 145, 183, 184, 189, 
and 234, with catala e of 240 patterns. 
. iH. asi LL, Stratford, Conn. 


desi 
199, 


ie SAW ee eg yy 25 cents for 


) ATENT FOR SALE— A Water Wheel two 
inch tastes in Seen, ¢,0nee ty | (3) bs Na (5) 
nehes, for runn nes, &c. 
little water. és ~4 gtses can bell be built. ‘Address seine 

. STURGES, eR prings, N. Y. 


American. 
International Watch Company. 


Mechanical Watch Manufactory; W: 


Water and Steam Pow 
Half-finished Movements 


[APRIL 1, 1876. 
deh haus, Switzerland, 


after the American System. 


PUBLIC SA LE 
On Friday, Tf - 21, 1876, Stadt House in Schaffhausen. 


Every thing in complete working order. 


Tools, Parts of Watches, Finished and 


Work can be resumed again at once at the Establishment. 


SCHAFFHAUSEN, 18th of February, 1876. 


Descriptive pamphlets free of charge of Messrs. MANDEL & FRANK, 67 & 69 William St., “ 5. 


DIE CONCU RSBEAMTUNG 








Bigelov Tage, 


Best Portable 
bh virered to the Public. 
Price, 4 Horse Power. 

“ ob a) 77 

La oe 

ia) 

ia 

ad 


Price of Stationary Engines: 
Without side 


6 
‘ to wo 834 Horse Power... 
“oan for [llustrated Cireu 
and Price List. ont 


i, BIGELOW & CO. 
» Haven, A $3 


STEEL CASTINGS. 


Homogeneous oy 

inch. os syd nae 

vi ore: . or for Cast La & requ en DTK, 

Send circular and ice TEEL 
SASTING CO,, Evelina 8t., Philadc!phia, Pa, 


With Disston’s 
Saws. 
a b Bort were 
NGDON ¢ 
ie BOX CO., 
llers rv, Mass. 
d for Cir- 








— 


CAR aw OBKS. For SALE, 


FETERS VA. 
The Botestians Car —_ Une ‘equipped with new 
Machinery of latest style, with a capacity for making 
Cars per day, and = rated by the Com 
Set ay will be sold at public Auction, on the premises, 
in the 29th of Marci . at noon. Full particulars can 

beh had by addressing. a at Petersbu he 

y & YOUNG iden 

WINFRER & MEACHAM, "i sctioncers. 


IG PAY to sell our RUBBER PRINTING STAMPS 
Terms free. TAYLOR & HARPER, Cleveland, 0: 


Male or female. Send your ad- 
dress and get oe that will bring 
you in honorably over $150 a month 
sure. Invento ¢ Upies, 173 Green- 











wich Street, New } 





meneing. 

Machin hardens 
Ing. (an Machines, and “Wood- Work 
inery “peneraly, % La ps Stree Met 5 a 


Se: ‘ormerly occupied by R. 
L. B. WITHEEBY. @. J. BUGG. 8. M, BICHARDSON. 


OILERS FOR SALE—Two Babcock & Wilcox 
Boilers of 150 horse power each, new and in 
rod order, ata greatbargain. Also one ne Bil liwell No. 9 


eater. Address 
WAHL BROTHERS, Chicago, Ills. 


BLAKE'S PATENT 
Stone and Ore Breaker 


all — ne brittle substances to 

ny y required size. Also, any kind of 
ADs and for Co: ONCRETE, &, 

Address BLAKE CRUSHER co., 


eK 


Blind Stile Mortising and Borin; eciines = mortise 
~~ + — at once for Fixed Slats, 1 kinds of 
less of knots, making 50 ay p+ te leav 
ing them el — of chips, and will bore for rollin . 
1 per min - BUCK, Lebanon, "a 
OLRAM OR SCHRELITS. —Tunguat ot 
quired ots tate of Lime. 


ity per r——" 
Address P 











Btate ¢ hens 
for shipment. 


to quality an reyes a 


tito gua 
Ay. ag New ” York, 


ONTRarees wanted every- 
$250: = a oe yn and first 
‘articulars sen . dress 

J. WORTH & CO., St. Louie Mae 
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For Inventors RUBBER, 


and the Trade ttern at 
short notice, by F. H. HOLTON : 
Peet te tes rs] Gold t 8t. wi York 


FOREIGN PATEN TS 
THE CENTENNIAL. 


There is no doubt that our Centennial Exposi- 
tion will attract to our shores multitudes of repre- 
sentative people from all parts of the world, and 
they will take home with them many of our best 
improvements to introduce into their own manu- 
factures. 

An unusual opportunity will be offered for sell- 
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob- 
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them- 
selves of the opportunity of securing their inven- 
tions in foreign countries at once, so as to have 
their patents ready to negotiate the coming sum- 
mer. 

For cost of patents in the different countries and 
the conditions on which they are granted, send for 
pamphlet containing full information. 

Address MUNN & CO., 

37 Park Row, New York. 
BRANCH OFFICE, cor. F and 7th Sts., 
Washington, D. C. 


FRICTION OLS sRs. 


FRICTION HOISTING ENG INES. 
AND FRIETION 


PULLEYS 
icity. 


nabit absolutely and 
ly cured. Painless: no 

einen ees - 

‘ashington 8t., Chicago, IL 


. Car 
MBLEM OF LOVE OF LIBERTY, originated 
and designed by Henry GuENTHER, 233 Wood St., 
Phiisdelphia, Pa.—This invention of Mr. Henry Guen- 
ther was patented February 22, 1876. It can be executed 
in metal,wood, and inda-ru ber; and as it may be printed 
and photolithograpned. it is intended to be a pattern for 
Centennial . Ribbons, Medals. Letter Paper and 
Envelopes, Flags, Transparent Jaateras, Shades. Wall 
Paper, —— books, G'ass and Citina Ware, etc. It may 
also be used as an ornament for frames. furniture. and 
any kind of “ewelrr, It holding. 4, a heart in which 
there is 2s rove. Cu ie ho ~ yt a streamer with the 
” **1876."" The 
ve + aI 13 jetvers, remind 
us of the 13 ori inal States of our Republic. The whole 
is surmounted two Kissing Doves, supporting be- 
tween them the old.venerable Independence Bell,marked 
witb the ever memorable year “177 
The inventor is willing to sell the right of manufac- 
turing the above stated article. For ies evermne- 
HENRY GUE 


tion, apply to T 
233 Wood 8t., Philadelphie, Pa. 


1IDGE’S FOOD ror Iyrants & INVALIDs Is the stand- 
ard preparation of its kind in England and America. 


It Pays to Advertise. 


Every business man admits the necessity of advertis- 
ing. All who have tried it know the advantages and 
profit of so doing. But it is not all who advertise that 
do it advantageously, and in the most effective manner, 
to derive the greatest benefit for their money. Asa 
rule, it is the best economy to advertise what one bas to 
sell or wishes to purchase, in papers having the largest 
circulation among the class of persons likely to be in- 
terested in the article. Parties having Manufacturing 
Establishments to sell or lease, or who wish Estimates 
made for Constructing Bridges, Dams, Iron Buildings, 
Furraces, Heating Apparatus, Steam Engines, Boilers, 
Wood and Iron Working Machinery, Agricultural Im- 




















Wagon skein, C. Park 

Wagon, spring, F. J. Naramore 
Washing and wringing machine, J. W. Reed N 
Watering pots, etc., sprinkler, L. B. Foss 
Wheel hub, J. Baird.........0.scecceceeees eeeee 
Whitfetree, P. P. Kunz 

Whiffietree attachment, 8. G. Purinton 

Whip socket and rein holder, Woodworth ¢ai.. 
Wind wheel, J. B. LOGAB.........ccecceccscceves 
Windlass etc., J. M. Mayhew.. 
Window frame, J. Skioner 
Window screen, J. 8. Williamson.. 
Wood-carving device, W. H. Doane. 
Wood, cutting kindling, FE. R. Osgood 
Wool-washing machine, J. E. Ackroyd (r) 
Wrench, J. Riley 


DESIGNS PATENTED. 

9,110.—Parzr Boxes.—r. W. Chandler, Brunswick, Me. 

9,)11.—Cuatrs.—C. A. Perley, Baldwinsville, Mass. 

9,112.—Door PLatzes.—J. 8. Shaddnack, Huron, Ohio. 

9,118.—UnisaL.—W. Tweedale, Brooklyn, N. Y. 

9,114.—GLase PzepestaL.—T. Atterbury, Pittsburgh,Pa. 

9,115.—Curnry Comps Knockenr.—C. E. L. Holmes, New 

York city. 

9,116.—Borross.—W. W. Knight, Brooklyn, N. Y. 

9,117.—Svmeer Lanters.—F.L. Pisch, New York city. 

9,118.—PockzT Boox CLasp.—S. Zinn eal.,N. Y. city. 

9,119.-Lamp Stayps.—F. R. Seidensticker, West Me- 

riden, Conn. 
are OF PATENT FEES. 

On each Caveat... 810 

Os each Trade mark. besoratevdenessoesecosccecssoseses - 825 

On filing each application fora Patent. (17 years)....815 

On iseuing each original Patent.................-. oe 20 

On appeal to Examiners-in-Chief....... Jupteoseenceda $10 
320 





‘TEAM ENGINES FOR SALE.—I offer the fol- 

lowing very a Todd & Rafferty Engines for 
¢ at greatly reduced rices, if disposed o before the Ist 
of May to save removal viz.: One 18x36, one 14x18 (saw 
mill), one 12x24. one 11x34, one 10x24, one 9x20, one 7x16, 
one 5x10 on legs, one 8x12, portable one 8x16, double 
Retetiog: all first class and entirely new. Also various 
sizes and kinds of Botlers. I will also furnish specifica- 
+ and estimates for all kinds of rope and bagging ma- 


"we bend for descriptive circular ‘pnd price. 
10 Barclay St., New York, or Paterson, N. J. 


FOOT LATHES. 


W.E. LEWIS, Cleveland, 0. Catalogues Free. 


174,101 
- 174,140 
. 114,20 





- 144,335 





socesseeeee 174,155 


METAL PATTERES, for Malleable Iron and 
No oo = + 4 made by A. oo Bl CKWITH, 


Bollinger’s Patent 
Turbine 
WATER WHEELS 





» add 
YORK MANUF'G Co oo... 


RACING BOAT STOCK. 
SPANISH & WHITE CEDAR. 


Extra lengths and quality, from 316th thick up, planed 
and unplaned. Also, full stock of HARD-WOOD LUM- 
BER and V@NEERS, MAHOGANY, SATINWOOD, 
ROSEWOOD, WALNUT, &c. 


Inclose Stamp for Catalogue and Price- List, 


Geo. W. Read & Co., 
186 to 200 Lewis str. 5th & Oth sts,,E,R,,N,Y, 








On applicaticm for Reissue.......... Z 
On filinga Disclaimer............«. -$10 
On an application for Design (8% years).............810 
(mn application for Design (7 years)... ..+-.++++++++- B15 
(00 Spplication for Design (14 YOOTs)..,0+011004---+++ OBO 


een ee reneeeneeee 


ror 1876. 


This work is just fresh from the press, and all 
the orders which had accumulated have been 
filled; and the publishers are now ready to receive 
new ones. 

The Scrence Recorp for this year—the fifth of 
its publication—contains 600 octavo pages and a 
great number of engravings, illustrating new dis- 
coveries, novel inventions, etc. 

THE Volume for 1876 embracesthe most Interesting 
Facts and Discoveries in the various Arts and Sciences 
that aero eremseeres Gumas & during the poocomes ear. ny 
in che following Departments a ic 8 
CHEMISTRY am METAL’ 


HSE 
£ ICITY, LIGHT AT 


TECHNOLOGY, THE 
BOTANY OOF te LORE UL ABTS. 


AUHAI AND D HOUSEHOLD ECO 

MATERIA MEDICA THERAPE Cries, 
NATURAL HISTORY AN 
M ETEOROLOGY, TERRESTRIAL PHYSICS, 


Srotocr as AND MINERALOGY, 


ASTRONOMY, 
1OGRAPHY AND NECROLOGY. 

ing the Far eer cets Tab termes onpocen. 
Seren Waa bak, et aed ote pas 
po TBS ‘pe dihavea piace in 


Libera discount to the trade. 
it, post-paid, on receipt ot price. 


URGY 
ENGIN EERING. 
gguND 


Price $2.50, 

All the preceding volumes of Screncz RECORD 
may be had separately at $2.50 each, or $10 for the 
five volumes, 1872, 18738, 1874, 1875, and 1876. The five 
volumes comprise a library of information which 
every student or man of science should preserve. 





plements, or Contracts for Engineering Works of al! 
kinds, will find that it pays to advertise in the SCIEN- 
TIFIC AMERICAN. 

The value of the SCIENTIFIC AMERICAN as an ad- 
vertising medium cannot be over-estimated. It goes 
into all the machine and workshops in the country, and 
is taken at the principal HMbraries and reading rooms in 
the United States and Europe. 

We invite the attention of those who wish to make 
their business known, to the annexed rates: 

$1.00 a line. 
-75 a line. 
Business and Personal... 1.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter-press. Adver- 
tisements must be received at the publication office a5 
early as Friday morning to appear tn next issue. 


EACH 
INSERTION 





If anything is wanted in the mechanical line, advertise 
for it in the SCIENTIFIC AMERICAN. 

If one has a patent or machinery to sell, advertise in 
the SCIENTIFIC AMERICAN. 
20% 


The Supplement. 


Next to the SCIENTIFIC AMERICAN, the ®CIEN- 
TIFIC AMERICAN SUPPLEMENT has the largest eir- 
culation of any paper of its class published. The SUP- 
PLEMENT is a distinct publication from the SCIEN- 
TIFIC AMERICAN, and has a large circulation, other 
than among the subscribers of the regular edition 
Terms for advertising are very low, as follows: 


Back Page, tinted Cover... .35c. a Vine. Each 
..25c. a line. | INSERTION. 


Discount for large space, and to quarterly advertisers. 
Address the Publishers, 


Munn & Co., 





37 Park Row, New Yer, 





Aprit 1, 1876.} 
Founded by Mathew Carey, 1785. 
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uA EE CATLOGUES | 


Now "iow Ready, New Revised Editions, 

talogue of PRACTICAL AND ScrEeNTIFIC BooKs 
poutine’ by Henry Carey Baird & Co. 8vo., 96 pages. 
Catalogue of a choice collection of PRACTICAL, 
SCIENTIFIC, and Eoonomic Books. 4to. 

List of Books on STEAM AND THE STEAM ENGINE, 
MECHANIOS, MACHINERY, and ENGINEERING. 4to. 

List of Important Books on METALLURGY, MzE- 
TALS. STRENGTH OF MATERIALS, UHEMICAL ANALYSI8, 
ASSAYING, etc. 4to. 

A Catalogue of Books on DYEING, CALICO PRINT- 
xe, COTTON and WooLEN MANUFACTURE. 4to. 

List of Books and Pamphlets on the CURRENCY, 
the FINANCES, POLITIOAL Economy, and KINDRED SUB- 

s. 4to. 
-. Any or all of the above valuable Catalogues will 
pe sent by mail gratis, and free of postage, on applica- 


tion. 

are now receiving and keeping in stock the 
ea sent mt ENGLISG AND AMERICAN SOIENTIFIC 
B they are pubiished, and are prepared to furnish 
them or to give information in r to all American 
and Foreign publications in this department of litera- 


‘ure. HENRY CAREY BAIRD & CO., 
[INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
$10 WALNUT STREET, Philadelphia. 


HE BASTET MAGNETIC ENGINE AND 
BATTERY, for running Sewing P ma Den- 
tists’ and _Jewe Jers’ Lathes, nting Presses +o 
Blowing Parlor and Church ‘Organs, or working - Ma- 
cblnery that can be moved by Hand or Foot. LE— 
TRABLE—ECONOMICAL. —_ Age wanted in 
every town and id county For circulars and price list 
with stamp, THE BASTET MAGNETIC EN- 

tine *CO., 1113 ChestnutsStreet, Philadelphia, Pa. 


] [111% 71) WROUCHT 
TT on 
BEAMS & GIRDERS 
HE as a es. Pittsburgh, Pa.— 
bt t. 
son para is Serateny eat ores 


e stem 

, which have proved so objectionable: tn the old 

mode 0 manefactaring Are py A avoided. Weare pre- 
to furni 


q ines % re lithograph address can be 
btained elsew! = ‘or A. —; ae 
C Carnegie Brothers & Co.,Union Mills, Pitteburgh 


WHIPPLE’S 
Patent Poor Knob. 


Awarded a American Institute Fatr 
—— ‘the Jud ee aay e consider this method of 
NOBS a great improvement ever any- 
vot invented forth © purpose, = aied te oat 
+ aD regulated to suit 
Send for Circuiar. 
& WHIPPLE COMPANY, 
‘est Meriden, Conn., or 97 Champers 8t.. N. ¥. 


Established in 1853. 
LOVEJOY, SON & CO., 


ELECTROTYPERS and 8 STEREOTYPERS, 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


,LARGEES, FULLEYS, COUPLINGS, BELTING. & 
GEORGE PLACE, 
121 Chambers & 108 Reade Sts. N. ¥. City. 


PATENT DOUBLE ECCENTRIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati,O. Send for ° 



























PATE ‘Ma T 
and Melding Ma ~i~, ao ona wo s Planers, Se Bg |b, 
oats Sa aong meenyey. 


0OD'S S MAUHINE CO c0., Me Liverty & 
send for Circulars, etc 67 Sudbury Be, easton. 


A WEEK.—Agents wanted everywnere. Bu- 
$42 sins siness Jag and first-class. For further 
- BEAUTIFUL EVER-BLOOMING 


ae - KENNEDY & CO., Richmond, Ind. 


{table for diate flowering, 
pald. tive splendid varietion, 
do. $2, 1 oe. $3, 5 

. For D cents each. © Aiton one = 

. OS remium Rose to every dollar's worth or- 

dered. Send for our new GUI 2.) ROSE Weare 

nest 


URE, and choose from over 
the largest Rose- Growers hy Ameriea, and allow 
selections. tistact: 
a a ag a 
$5 to $20 free. Stinson & Co. Portland, Me. 
HOISTine 
& 00. 
PUNCHING gots aa ine Beat | and id Cheap. 
DROP PRES§ES i Pe raa Pikes co., 
Boult’s Patent 
Beverse Motion 








omten el 4 . 
35 a 4 va 


rs 











chasers” to make their ow ctlon 
per day at home. sampies worth $1 
OTIS, BROS. 
No. 348 BROADWAY, NEW YORK. 
IDPLETOWN, Co: 
















cuts Panels m8} 
any design or 
style of mould in 
the solid wood 
with neatness 
and itch. 










— 


sina & mgoumeny fice |” 





JAMES G. WILSO 
wad ot Lecce Paris, Pe eee Berlin, Melbourne, &c 


American, 
OMPANY 


CLA & CO 
PATENT SELF COILING REVOLVING STEEL SHUTTERS 


Rear Windows or other o 


PROOF, at reasons protection, ; woop poekns ig thom FIRE AB) AND es ALAR 
seere Fvente weights hoes, and School rool Partaeen, a -—~ are self-acting require no machine 
b A ts a pas fy t out of order. They are handsome tn appearance. and are the best and ch eat 
Bal ding, Le wor Lit ny Belle” | J eters ding. Delaware and Hudson Canal Build ae 

are endorsed by the leading architects ot the world use in every principal city Serope. 


218 West 26th St., Ne hy, - 














oot Power Back-geared Screw 
Ds tun. | Lathes, Small Hand and Power Plan- 

Foot Seroll Saws, light and bh: 
4 Foot Circular Sawe Just the 

ns, 
Tilustrated | Catalogs 
N. H. LDWIN, “Leconte, N.H. 
onan inuse. SUPERIOR TO ALL AxD LE 
CORDESMAN, EGAN & © = 


AGENTS Sineten 
CELEBRATED FOOT LATHES. 
Siidecreste bail Machines Tos Lathes, 

, thing for amateurs and arti- 
ted Cee eee Send for 

PATENT SCROLL SAWS. 
specialty is Scroll and Band Saws. Over 300 Me 
ha, Cor. 2nd & Central Ave.  dinctonatt. 0. 
PLANING AND MATCHING - 


BENTEL,MARGEDANT & CO. 


REA NEIL 


/ 


Laan. CPELEG. 








, = 
Tools, 
All sizes at low prices. E. GOULD, Newark, N. J. 


MPORTANT FOR ALL na AND 


MANF’G CONCERNS.— 4 
= ape Detector, capable ior uccurately control rocgenns Se oe 





on of a watchman or patrolman 
cos | 5 of} beat. eas for bes, O79, 
x omen. 

Ya ee St ecning st Lmtcuser & Co. of ew rk 
was decided in my ~gt June 10, 1874, i] 
pave bons soumesnnedl conics Eedae & Co. for sell- 

order of the Court, and y th 
Soak ye 6 cartes of springs in the age A = marked 
“ad Oct. 20, "74. Persons these, 0 othe: 
my Patent, be dealt: accer 

ane to law 





NONPAREIL FARM MILLS 
For grinding conn and COB CORN-MEAL, OATS, 
or any kind of Grain, coarse or fine; 10 SIZES, for HAND 
any a ut I luatreted Pamphlet Free. 


J. MILLER, 181 B. t St,, Cincinnati, O. 
TAE iMPRUVED 
NIAGARA STEAM t UMP, 
one ake 0 Feusnee? me ew Roi. 
po bty Hubbard, 
SOLE MANUFACTURER, 
ENGINES AND BOILERS, 
Pulleys, Shafting and Hangers 
a Specialty. 
EAGLE FOO? LATHES, 


With Scroll 
ments, Slide 
Engine hes, 















a Circular 6a’ w Attach. 
Rest Tools, &c.; also Smal! 
Metal Hani hej alt &e. 

+": 


Neatest —t- 
Ecsta every fool necenaly fore Au 
ese and ev 
Stour or Artizan 
WM. L. CHASE & CO., 
“ & 7 Liberty &t.. New York. 


Wall St. Caricatures. 


A NEW BOOK, 48 PAGES, containing 14 engraved 
— WITH INFORMATION FOR STOCK SPEOCULA- 

cloth covers, 10 cents; paper cov aoe, 5 free 
by ‘nail. TUMBRIDGE 6 co., Bankers and Brokers, 
2 Wall Street, New York 


tems eh 4 SC ROLL LL SAW, 








jally — tot 
; Fines et re fost yee “Work, 
ak aring SHELL peTvOne 


cw Every Macoine ee as re- 
<a Ere Price $10 to $15. 


Send stamp for Descriptive Circular 
and [llustrated List of pest s for 
B ean ty hoes as = LS, 


TRUMP BEO'S. M’f' rs, 
Wilmington, 


Gardiner's m1 Geatring & Squaring Attachment 


FOR 





Del, 








R. . ve | STATE ¢ & CO., Springfield, Ohio, 


$12 a a + a Ald at home. Agents wanted. Outfit and 
$ TRUE & CO., Augusta, Maine. 


Thiam M HENRY KING—ALBUMEN MANUFAC- 
WwW RER, 7 & 90 St. Andrew Street, Liverpool,Eng. 











The HOADLEY 
20) :a0-(:] ee ee ea 


MOST ECONOMICAL ENGINE 


THE BEST. 


THE HOADLE 


bay RI 











Pond’s Tools. 


ENGINE LATHES, PLANERS, DRILES, &c. 





Send for AVID W. N 
LUCIUS W. 7” D 6 Fal Successor to 
; all sty) 
Brainard Milling Machines 2h. %i2::" 
Q 


A at, ed circulars B. M. M. CO., 131 Milk 8t., 








MANUFACTURER OF FIRST CLASS TAPS AND 
DIES, Pawtucket, R. 1. 


Wanted---7° Manufacturers and Patentees—U se- 

ful patented articles for manufacture, 
suitable for sale by hardware dealers. ae = be paid 
for patents, or advance made for ag 5 Ad oP r, 
PRATT, care Pratt & Co,, Buffalo, 


DECALCOMANIE, 
or TRANSFER PICTURES, with book of 
24 pp., giving full instractions in this new 
and beautiful art, sent post-paid for 10 eta, 
100 ass’td pictures, 50 cta, They are Heads, Landscapes, Auimals, 
Birds, Insects, Flowers, Autumn Leaves, Comic Pigures, &c. 
They can be easily transferred to any article so as to imitate the 
most beautiful painting. Also, 6 as GEM CHROMOS 
for 10 cta, ; 60 for 50 cts. Agents wanted, 
Address 3. L. PATTEN & 00., 162 ‘William Street, New York 


gated Iron 
(Son Beliifors tens, 


Shutters, Doors, ete 

MosgLty Iron briper 
AND Roor Company, 
Uffice, 5 Dey Street, 
New York. 

¢#™ Send for circulars. 


The TOLL-GATE! fngenfous ger’ BO objecte 


Water Wheels. 


More than four times ag 
many of Jas. Leffel's Im- 
roved Double Turbine 
ater W peels in operation 
kina. 






















veseful for every purpose. 
Large new pamphiet, the 
finest ever published, con 
taining over90 fine {llustra 





‘ feld 0. 
eittcw York City. 


erty 


FOR CHARLIE’S PRESENT, 


Get the TOM THUMB TELEGRAPH, put up in nea 
little boxes containing working sounder, telegraph ap- 
paratus, battery, key, wires, and chemicals, complete, 
ready for operation. Price $8.50, with full directions. 
Can be seen in practical operation at the ‘*‘ Scientific 
American’’ office, 37 Park Row; at Packard's Business 
College, 805 Broadway; and many other places. Besides 
telegraphing, many beautiful experiments can be made, 
such as the magnetic curves, electric light, lifting 








weights, making compasses, magnetizing knives, elec- 
tro-plating, &c. F. C. BEACH & CO., makers, 46 
Canal 8t.. near Center 8t.. New York. 















FREE 
To Philadelphia toca! and RETURN ; 


$. 


EEKLY, 
No. it t Dey St., New York, 


Second Edition of 


rinkles and Reel pes 


NOW READY. 


Useful Hints, Suggestions, and Recipes, 
For ENGINEERS, 
MECHANICS, 
FARMERS, and 
HOUSEKEEPERS. 





CONTAINS 


The concentrated wisdom of the practical cor- 
respondents and the able experts who have con- 
tributed to the SCIENTIFIC AMERICAN during late 
years. Also the cream of the Practical Mechanism 
series by Joshua Rose, together with a new paper 
on testing metals by Professor R. H. Thurston. 
Simple rules in steam engineering, besides hun- 
dreds of valuable trade secrets and recipes. 
Handsomely bound and copiously illustrated, 250 
pages. Price, post-paid, $1.50; with ScrenTIFIC 
AMERICAN, for one year, $420. Address 
i. N. MUNN, Publisher, 

37 Park Rew. New York city. 


we ee ie 


COLD ROLLED 
sHAFTING 


eS 


etc., of 4 Ses most serene ss, 2 1 


tlenggon 9 ang and 8rd 
8. Canal Street, Chicago, Ill. 
wa Bonds of this Shafting Fy Fire, Bo and for sale by 
By PATA. & on, Mass. 





list 2 
ES & LAUGHLINS, 
Avenues argh, 








NHN B. and ‘General Wood BONS { M 
git for Catalogue, 


tberty ts ¥ ¥-oity. 





wet 
ENCE ¢ wieiiie tt , 





22! 


TRADE ENGINE 


Protectens tn aise 


of Cast Steel. 
valve correc’ Cine high-. 
bt ——_ le 
sem! - Encine ‘te 

Send for Price List and Cir- 
cular. 
H-mpMan & H 


RnopP M’r’a. Co., 
Dayton, Ohio. 


TO BLECTES, LPT ERY PLEeS. 


PE _, ‘CHEMICALS AND MATERIALS 
sets or single, with Books of faotrnetion for Nickel 
Gold, and Silver Fiating. THOMAS HALL, Manufac: 
turing Electri rician, 19 Sromfeld Sereet. Boston, Mass, 
Ilustrated Catalogue sent tree. 


Water Elevators. 


wm. E. MALE & 
107 Lake 8t., Chicago. 36 Park 


NENTENNIAL DRILL CHUCKS ARE A SUC. 

/ CESS. They hold oo to In. and warranted. Sent 

by mail, prepaid. for $4.25. Send for new reduced Price 
List of Lathe and ae é hicks 








10., 
lace, New York. 





JUSHMAN, Hartford, _ Conn. 


Blowers 


FOR 
All Purposes 
The CHEAPEST 
and BEST now in use. 
ALL WARRANTED. 
EXETER MACHINE 
WORKS, 
Sole Makers, 
140 Congress St , 
Boston, Mass. 


e Gutta Percha 


and ra 20 BBER. peppered and for sale by 
GEORGE A. ALDEN & CO., 
9% Congress St. , Boston, Mass. 


SHINGLES, HEADING Ai STA Ves 


Sole makers of the well known [mprovep ST. 6 PaTEnT 
SHINGLE AND Heapine Sawire Macurne. For circu- 
lars, address TREVOR & CO., Lockport, N.Y. 














| Oe SALE—A Valuable Patent, that I will sell 

to any person or firm ata great bargain. For price 
and description of patent, address LEROY C. PALMER, 
North Ferrisburgh, Vt. 


Mun &% Co's. Patent | Ofices, 
Established 1846. 


Ihe Oldest Agency for Soliciting Patents 
in the United States. 


YEARS 


MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftamen that can be found, many of whom have been se- 
lected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availec 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
Screntirio American, continue te examine inventions, 
confer with inventors, prepare drawings, specifications. and 
assignments.attend to filing applications in the Patent Office, 
paying the government fees, and watch eacn case step by 
step while pending before the examiner. This is done 
through their branch office, corner F and 7th streets, Wasb- 
ington. They also prepare and file caveata, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents, and, in 
fact, attend to every branch of patent business both in this 
and in foreign countries. 

A special notice is made in the Sorentirio AMERIOAN 61 
all inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
part or whole, to persons attracted to the invention by such 
notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertaining specially to foreign patents which 
states the cost, time granted, and the requirement for each 
country 





TWENTY-NINE EXPERIENCH, 


Ceples of Patents. 
Persons desiring any patent issued from 1886 to Novem 
ber 26, 1867, can be supplied with official copies at a rea- 
sonable cost, the price depending upon the extent of draw- 
ings and length of specifications. 
Any patent issued since November 27, 1867, st which 
tme the Patent Office commenced printing the drawings 
and specifications,may be had by remitting to this office $1 
A copy of the claims of any patent issued since 1886 will 
be furnished for $1. 
When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, and 
date o1 patent. 
A pamphlet containing the laws and full directions for 
obtaining United States patents sent free. A handsomely 
pound Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every patentee 
and mechanic, and is a useful handbook of reterence for ev 
erybody. Price 25 cents, mailed free. Adaress 
MUNN & ©O., 
Publishers SCIENTIFIC AMERICAN 
387 Park Bow, N.Y. 
Beawcs Orripp—Corney F aBd@ TWth Streote 





| Washingtor, D.O 
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Mivertisemencs, 


Back ==. = = $1.00 a Mme. 
fuvide Bene = = «= = » 75 conts a line. 





early as Friday morning to appear tn next tesue. 


THE ALLEN GOVERNOR 


Invented by &. K. Hantoon. is the on'y one which will 
tharouanly ¢ govern all adjustable cut-off engines, is 
fully warranted to be the best governor ever made for 
all other engines. I[t is simple in aera gg not aa 
to get ont of repair, aeat in , fepesren , noiseless 

werful, very sensitive, will a lifetime. will 6 cove 
Fuel, will save a large pe rtion of the engineer's time, 
and is sold at a reasonable price. 

HA RRIS-CORLISS Ez ows, 
ee — PuBLisHine Hover STON 
Re 4. 


e have been running a Corliss 

bailt by William Harris, of Providence, and 

have ‘iz troubled not a little by great irregul iaity'ot 
T coud never open the throttle-valve more 

Ss one tern without running a dozen revolutions 

above speed, I have bad id handle the throttle-vaive aye 
times a day, according to load, and had complaints 

lar speed constenthy coming in from furemen S 

cats of. &.- establishment. A few 












the 

Ww orders, one of your gover- 
Bors hed We at ton top’ of the CL oe 
eolumn e rods directly to the cut-o! 


We wei % ot time Ere ti it in position and start- 
ing ing up. esas for a. st time since the engine has 
we opened - 


ROOTS’ FORCE 





BLAST BLOWER. |= 


FIRST PREMIUM 
AWARDED 


AT 


PARIS AND VIENNA. 


SPEED ONLY 100 TO 250 REV. PER M. SAVES 
HALF THE POWER REQUIRED FOR FAN. 


P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND. 
S. S. “TOWNSEND, Gen’! Ag’t, 3! Liberty St., NEW YORK. 








her ° 
‘ng and with s:eam pressure ranning from n 


to nda, the engin 
mit a oh haifa revolution. Our saving in coal has 
been of éight per cent. 

Ra RANK H, PHILBRICK, neer, 


ME. Ae I most cheerfully aoe Hh the above 
my engi . 
WOOLLEN MILL. = — PRODUC- 
HivspaLe, M , July 2, 1875. 
We are using on our steam enr‘ne (Wright's an aRen 





PERFECT 
NEWSPAPER FILE __ 
0:— ke 





The Koch Patent File, fer Reveperers, 
recently improved 


yooseving 
SON; ines, and pam 
and price reduced. i abscrivers to the SCIENTIFIC Aus- 


One and Somme OC AMERICA 


LEMENT can be 
supp plied for the low | pele of $1.50 b mail, or $1. 2 at the 


ption 


SCIENTIFIC AMERICAN. ‘in gilt. Necessary for 





wernor. it is the best improvement we ever adopte 
Wes are enabled to ram our broad, melinarehineh every one who w OO UNE S 
fp TG BE St 

ater we ever cor ore - “ ” 
crease oar production eo that the ‘‘ Ten-Hour’’ system Pu SCIENTIFIO AMERICAN. 
does not interfere with our a We pie pa nen d 


Pepe wo it to a?! using 
economize. VMINSDALE E BROTHERS. LURE Me 


HENRY, Sup’ 
HARRIS-CORLISS Palle —REGULAR 


Reyrrrw M'r’e er! Apams, Mass., Sept. 9, 1875. 

We have two Alien Governors now in operation, one 
on our Harrie-Corliss Condensing Engine. and we bave 
never known what regular sneed was until these G>ver- 
nors were applied. RAM ES RENFREW, Jn., Agent. 


As soon 48 these anrepaces ax are known they will largely 
supplant all others. as, by saving fuel and epabite ma- 
~~ to. run steadily at a ta higher speed. th pay 

r themselves ore | few weeks or months. num- 
io of them we being sold even in these du a chenes. 
We destte 8. gasé first c'ess firm of Engi- 
neers or Ly pista in every city where we are not repre- 
sented, to sell these governors. Persons waning gover- 
hors, or desiring $9 act as selling agents, may 


HARTFORD 


STEAM BOILER 
Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN, Y. Pros’. J. M. ALLEN, Pres’. 
J, B, PIERCE, See’y. 


BABTFORD, COONS. 





STILLMAN B, ALLEN, Boston, Maas. 








Niagara 
SteamPump Works 
ESTABLISHED 1962. 

| CHARLES: B.. HARDICK, 
No, 23 Adams Street, 
BROOKLYN, N. ¥. 








riected ADAMANTINE BRICK MACHINE is 
ck 


The 
the ony successful Fron Press in the world. 
Bi and set in the 


men with two will make 
killa twenty aaa (20,000) beautiful Pressed B: 
per day--™ 1de a lem coed than common aa a 


Ob lous anes Mow areata cart et. 
It works wane a and Summer, tata or shin 
e that can make Geanpet brick that 


8 Seacfer di dandenbers: sepiteet. Corman 


Eureka Lathe, $9.00. 


&@” Send for Circular. 23 
EUREKA M’F’G CO., 171 Devonshire 8t., Boston. 





RMANN, 4 Cedar 8t., N. ¥. 





wittene Without check! , cracking, or barsting. 
» .  lgghebupdegvcmemdaimass WwW. C. DUYCKINCK, 
~ For cireulars or information, OE. FISHER SS lurorTzR, MANUFACTURER, AND DEALER tn 
ws. 4 R, 
: Block, -X.¥.| Railway, piney sia and En- 








OGARDUS’ PALENT UNIVERSaL ECCEN- 
TRIC MILLS—For es, Ores, Sand,Old 


Corn and: 


ibles, Fire Clay. Guanes "Ont Oake. Feed, Corn, 50 AND 52 JOH 
b. Fobacco nuit, P. O, Box 4101. 


gineers’ Su plies. 


NEW YORK. 


DITCHING anD EXCAVATION. 


PR eg ag a 
tadirese RANDOLER 9 PO Box 2209. fo. or ni 











MURRILL & KEIZER, 44 Holliday St..Balt. 


1.¥, Curpenter, advertising pam. Address 


The Tanite Co., 


STROUDSBURG, PA. 
EMERY WHEELS & GRINDERS 


LE REBAL A AG NCTES.—C. C. Champlin, 152 
earman & Hilles, 209 Arch St 

Phila, ; Atias Works Indianapolis; Edwin Pine Grand 

i.H. P. Tego! Go., 14 First “at. Ban 

; J. W. Cole, Box 84, Columbus, 0.; Dailey & 

fison, Louisville; EK. Andrews, Williamsport, Pa 
erie City tron Works, Charl otte, 

né Sweeney, Py 


Atlanta, Ga iy Bro lie; 
2 Go., 8% Schroeder St Balt; C. Black & 
Co.  omiicon, Ont. ; E.T, Kennedy &Co., ai. John,N B. 


Steel ‘Tube Gleaner. 


Cleant 
ea. 
Boller® 
* Tubes. 
ofscpeet by U.8. Navy. Forsale by aeaiers. Send fo 


NON-COMBUSTIBLE 


COVERING 











C.; Middleton ares. 








De et et! 
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WITH “ AIR SPA VEMENT. 
or fbot nae Bo Ie Louis, Mo 
U pright 


Stationary Engines, 


Strong, Simple, Safe, and Ser- 
viceable ! 
4, 6, and 8 Horse Power. 


GRIFFITH & WEDGE, 
Zanesville, Ohio. 


Mill Works 


are the largest in the United States. They make Bu 
Picks, Wa Portable Mills, Smut Machines ers. Mil 
Wheels, Pulleys and soanes specially 


, Water 
d to flour mills. ec. 
uffalo. N.Y. 








NOYE’S 





















SECO to be divided amo the six 
ae da seen eroeass ho shel shall 
1 ib. of ‘ot RUBY reer quae LPaA 
pota of each, Gupte 


CENTENNIAL PREMIUMS. 
$150 to be Bogen ay for the best 














offered will be exhi bived ‘et 
ia Philadelphia, 1 = an emis — be 
tA, and full 








I of Garden, and Flower Seeds. pages, beauti- 
fully illustrated. mailed teal cragpinemeeiene ee 


ise’s Ell 
a descriptive of all the new varieties recently intro- 
duced, with d ble sorts, also much useful 


many jesira 
informaticn upon their cultivation. 32 pages, 10 cents. 
B. K. BLISS & SONS, 
P. 0. Box No.5712. 34 Barclay St..N. ¥. 
Pringle’s Hybridized ‘Potato Seeds in pkts. of 5seeds,50c. 


For showing Heat of 
Pyrometers, Ovens, Hot Blest Pipes, 
Moet W BULELE ‘so nn 








Y 
149 Broadway, New York. 





jugar. ‘Salts, 
Asbestos. Mica, 





peers 1 Ce as sae 
SOR i Ww. THO I 
US, corner of 














These are the best 
AA and most economical 
goods; = to 
pness, heat and 
cold. Send for sam- 
ples to B. E. HALE 
& OO., 56 and 58 Park 
Place, ‘New York. 














A esnuintie ofing P88 Re P Bon square, durabi, a 


nenical, st, arin: . 
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Inter-State 


NE Zh eR AO EO aS 
Industrial Expositi | === e 


POPE M’ ¥’G CO.. 45 High St., Boston, Mass, 


CHICAGO, 1876. 
A GRAND EXHIBITION 


FOR THE 


CENTENNIAL YEAR! 


ENLARGED & IMPROVED rw ALL RESPECTS. 








1 Manufaccu 
oe enue a beat haerene bs and Inventors will con- 


in 1°76 to bring their or the gre Tone 
public and tHlousands of Fa will 
certainly ateend taget greg py 


will Open Sept. 6, 1876. 


plications received time, i 
turlher information spy ton” Vor \isake Gas 


JOHN P. REYNCLDS, Secretary. 





POPE’S LATHE. 






inter, Steel 8 ining Metal 
Spur Center, 18 1b. Balance Wheel, Rests, &c a 


§@™ Send for Circular. 23 





en 


i, W. JOHNS’ Patent 


(ASBESTOS 


STEAM PIPE AND BOILER 


CSoverinss 
Asbestos Cement Felting in Bbis. ready 
for use--Asbestos Lined Hair Felt,&c., 
ean be easily applied by any one. 

H. W. JOHNS, 87 Maiden Lane, N.Y., 
ASBESTOS ROOFING, STEAM PACKING, PAINTS, &c, 
a" Use the genuine. Infringers will be prosecuted. gg 


Wises 


y, | iia. 1 Saber Mee 














BAe haastn 


Rkdireeasita TANNATE 0 OF SODA BOT 


ILL STONE DIAMOND DRESSING MA- 


CHINSS. effective, and > 
took %3 emery ghine’ 
stones. Iron, and and other 
mechanical 


rposes, Also ‘ools, Baws, and 
Drills made fo order. "J. DICKI BONS Nassau SUNY. 






Todd & cao! = aT 








or 
J. T. ROYER & SO 


Ae Gani 


MANUFACTURED ONLY BY 
D, ARTHUR BROWN & CO., Fisherville, N.H. 


The NILES ENGINE. 


The LATEST and the BEST. 











inde’ ent 
from ‘Dolter on the same bese. , 6, 8, ob oree 
Power. acs eel e in 
the Send for 


iles Tool Works, 


Hawmiiten, Oule. 











OF THE 


SCIENTIFIC AMERICAN, 


FOR 1876, 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


- THIRTY-FIRST YEAR. 


VOLUME XXXIV.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 


To the Mechanic and Manufacturer 
No person engaged in any of the mechanical pur- 
suits should think of doing without the Scren- 
TIFIC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven- 
tions which cannot be found in any other publica- 
tion. 
The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science. the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commercl, 
and the industrial pursuits generally; and it is vap 
uable and instructive not only in the Workshoe 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Recipes, and Sugges- 
tions, and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 
TERMS OF SUBSCRIPTIONS.—POSTAGE 
PAID BY US. 
One copy Scientific American, one year....$3,20 
One copy Scientific American, six months.. 1, 
One copy Scientific American,three months ], 
One copy Scientific American and one pens 

Scientific American Supplement, both 

for one year, post-paid... -.. 7,00 
One copy of Scientific American. for. one 

year, and one copy of engraving, “‘ Men 

of Progress” ............ Oe) ry SP "ays 00 


:| One copy Scientific 


American, one 
eeestemiasiaabes in... ” 5.20 
Remit by postal order, draft, or express. 
Addregs all letters and make all Post Office or- 


ders and drafts payable to 
MUNN, & OO. 
87 PARK NEW YORE. 





he “ Scientific American” is — with 





CHAS. ENU JOHNSON & CO.'S th and 
mbard sts., Philadelphia, and 59 Gold St. ow Tork . 
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